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GUNNERY. 


[| Wherein is deſcribed the true way 


to make all ſorts of Gunpowder, Gun-match , the 
Art of ſhooting in great and ſmall Ordnance : Ex- 
cellent ways to take Heights, Depths , Diſtances, 
acceſfible , or inacceſſible , either — — divers | 
diſtances at one operation: to draw the Map or Plot 

of any City, Town, Caſtle, or other fortified place. 
To make divers ſorts of Artificiall Fire- works, both 
for War andRecreation;alſo to cure all ſuch wounds 
that are curable , which may chance to happen by | 
Gunpowder or Fire- works, 


This Treatiſe is compoſed for the help of all 
ſuch Ganners and others, that have charge of Artille- 


metry:all the rules and directions in this Book, being 
framed both with and without the help of 
Arithmetick, 5 


By Nathanael Nye Mathematician,Maſter- 
Gunner of the City of nurceſter. 


8 LONDON, 

Printed for william Leak, at the fign of the 
Crown in Fleetftreet, betweenthe two 

Temple Gates. 1670. 
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ry, and are not well verſed in Arithmeticł and G- 
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Lord great CHAMBERLAIN 
d- " ofENGLAND, x 
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Abr Honenrable, A 20 te 
r E Patrotiage f 
Arts being heredi- 
r to your noble 
eſpecially that 
of Watts pre ſo 
A 2 many 


kny . . . be fam us e aj 
have been rasen af d 
rious, encouraged: ner > 

ſheets of mine to craye the pro] 
tection of your La ſhips 2 


vou againſt the malicious ig⸗ if 


norance of this unhappy age.” 
Theaddreffes; [do humbly ac- 
knowledg lavour of too much 
boldneſs: the Treatiſe ſnort: 
and the A uthour not of years 


nßden, to preſent Pieces 


aorthyy;of: your Lordfhips fa- 
tu, Dl eruſall. I et the mat- 


ger. in it elf being Noble and 


1 


ſuitabletgthele times; and the 


Well buon ity in your 
Lord 


aLordſhips nature, to cheriſh 
lofingenuous endeavors with the 
o. owe and bear to your Lord- 
a. chip and Noble Family, ocea- 
g ſioned theſe bold addrefſes _ 


a 
Our Burdfhie, 
w LORD, 


_ 


moſt bumble Servant, 
N. Nr#! 
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"E "To: heReader 0 
0 Friend, the 
'Y ee moved me to fet 
a w paper to write 
| | futh a Treaiſe as this Book 
1 of ' Gunnery |, was becanſe 
chm in all the Bocksoff this Art 
Jet Printed, I never ſaw one that 
| pave ample Ares in t0 attain fa 
| any kuowledge without the Art 
of Arithmetick; Ide alſoverily 
| believe tber when u man 5405 
| learned that 4rt in whole Num- 
þ ours 14 9 8 as alſo to ex- 
| ira 


that be vil without ax eber : 
direcftont, able to dothat wbich l 
divers of them imployhalf their [ 
Books to. reach: in this. my Tita. | 
ulel heoeadted.diaers T a les 7 
for; ee reſolvs rboſe wk 1 
which, are 4 ſwhere. taught to 
reſol bug by Arithmaticks andi, 
than baſt aw leag i in that excel J 
lent Ari, herr 4 things wa Yd 
; 57 obferyation Ian ſuro divers | 
them were never publiſhed be- 
y fore: and whatſaruer, thaw Ind. : 
_ _eftinmyFire-works;] do protaſt 
to thee,that I have made, and [7/4 
do make protiice of them my 1h, 


Io the Reader. 

ti having by experience found tbem 
ir the beſt of all others that ever I 
chYbave read of , or that ars taught 
# | by Bate, Babington, Norton, 
4. Tartaglia, or Malthus; if any 
es man ſball make the leaft doubt of 
vs what I bave ſaid, I am ready 80 
x reſolve him: And to conclude,ac- 
, cording as thou findeſt therrmh of 


wbat have written, ſo give thy 


7 


| doom, I refs 


771 
ö © 
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: Thy Loving Friend, 
| Nathanael Nx k. 
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9 ienlt ( in WerceBer ) Profeſſed by Nath, Nye 
3 — cheſe Arts, Sciences, and Faculries 


here under expreſſed. 


In whole Numbers and Fractions. 


Square, 


ol Roots Aſtronomicall 
Fractions. 
The Principles » with the practice and 
Demonſtration. 


i \ Meaſuring of Land and reducing of 
| 7 Geometry Plots or Mapt,to any Proportion; 


Meaſuring of any ſuperficial or ſolid 
content, as Board, Glaſſe, Timber & Stone, 
Gaging of Veſſels the exacteſt way. 


Quadrant, Theodelite, Plain Table, 


J # Deſcription, Demon» J Circumferenter, Circular Scale, 


ration, and 
Inſtruments, 


[ 
} Afﬀronomy < 


| 


[ 


2 


* 5 
abs 


uſe of ¶ Mathematicall Scale or Sector, 
Rules by Maſter Gunter, converted 
into a Crofſe-ftaff, 


The uſe and demonſtration of the Sphear 
or Globe, both Cœleſtiall and Terreſtriall, 
| The Ccoelcſtiall Globe in Plain. 


The Principles thereef, with 
the making of diverslnſtru- 
ments befitting that Art. 

Navigation & The uſe and Projection of 
Maps and Charts. 

To find the true longitude 

at Sea. 


To calculate the true motion of the heavens, 
and to ſind the eclipſes for any time, ei- 
ther paſt, preſent, ot to come. 

* make Dials of all ſores z either fixed, os 


Inſtrumentall. 
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13 CHAP & 
j 7 Ho. mere the Frſt inventors of Ou 


« what forts- were jo Frome time ta time uſed þ lace 
11 was invented...  - - Chap,2 
The reaſon why powder made of [7 gounds of 
. 
n is ftrouger thun powder made of Seven 
pounds of Saltpeter, one of Brimſtone, and ons of 
i ole;and alſo ſtronger than Powder made of ſius 
: pounds of Peter, one of Sulpher ar Brimſtonè, aud 
one of Cole: Or elſe why x of Peter, one of Sal. 
7 pher,andoxe of coli is the ſtrongeſt Powder that 
3 | canbomade. Chap. 3 
The reaſan why Piſtall 4 is uot e 
: 45 the Cannon. as Cannon 
5 5 take bat ſo mach of Piſtoll-pomaer 88 _ of 
te lite flrength as the Canna . ths 
How to make Salt, peter of the earth Chaps 
To male another cells ort of Peters. »..of 
flowre that groweth upon walls , e Salte peter 
vater muſt tight, aud how to 7 
it byledenough. 
Fee 
i, od wi ano — 
vs. Chap. 7 „ o BOW 


LY \ wit ” dd 
3 NI. 40 dι 


The Coureges, | 


How to reſine Salt-prter 7 ro make it fit for 
uſe. Chap.s8'! 
He Salt-peter meal is made, aud hom 7 8 
ſaid meal is made , without any wary op 
ſerve to mate Gun-powaer, miththe reg.; Ch 
How the makers of Gun- pomder do lee i 1 
gether the materialls , of which they do mate 
Gum powder , and how they corn the Pomder. 
10 
How to male — divers colors, white, 
Red, Green, Blue, &c. Chap. 11 
How to: renew and make Caod ” 9 of 
Gun-powder that hath Jost bi fren moy= 7, 
uu 3 long continuaute, or any other means. 
— — f 
Anither way to renew Gun- ro — 
ta anmale Gunpomder 3 "bog good, in 
ty of it gn. Cha pas | 
Heron may ſy taste, , feeling 5 * wax. 1 
burhing , nom good und ill Powder, — 5 
n hen of Gunpowder know the | 
| Chap.14 | 
"Fo val excellent geodmatchta Seve fire to | 
M Ordnance Ec. Chips 
Bow 10: Mulan Angina to what pr — I ; 
nien f fem bn phodey ig to mother. ch,16 | 
* Fo e Strength of Pomatꝛ e, 
PeI7 | | 


The Contents; 

| The cauſe why the Art ef Gunnery1s not of 
at. eſteem as ſuch a noble Art deſerveth., aud 
4 bo. are the carſert' and, dif, 98 7 118 


8 
21 7 he properties 0 hee duty of 4 __ 
I Chap. 19 
9 "that qualifications every ee 0 Be 
2 pher be firft gets commiſtion te be a Gunner. 
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ie Chap. ao 
4 ' How to make the dify art. of any true bored 
0 peece of Ordnante. Chap. 21 
2.3 To know whether your Peece be Chamber lo- 
led. Chap. 23 
11 wha diancter every ſbot muſt be of, 
- Yo fit amy Ordnance.” - Chap. 23 
17 find what flams, cracks , and hdnycombe, 
fre in every Peece of Orduance. Chap. 24 
77 7 the diameter of any round ſhot by 
its C ircumference: Chap. 25 
„ How byknowing the height and weight of one 
por, to know the weight of am other, the: 
Fight being. given. Chap. 26 
Ho ly knowing the height and mei 2 one 
Pot to find the height 7 any other ſhot, the 


Frerght being given. Chap. 27 
70 find what proportion there is between al. 
Lets E iron, lead, braſſe „ and ſtome; and by 
0 ws know- 


| The Conti, * 


rowing the wei ht bf ane foot o ove geri, 
1% 5nd the 1 of any other Apen 
thoſe metalls of that diameter. 
A Foule to find the weiht of any ſhd 1 A 2 
led, © one \, from two inches diameter, u 
viels Tool 5, ex aii calculated, Chap. 2) 
How 10 wake a ſhot lead and ſtone, of ＋ * 
lite wright as a ſhot iron is of , being of the; 
ſame betght, Chap. 30 : 
How by knowing the weight of one Pecte 5» 
Ordnance , to know the weight of any other”) . 
Peece of that ſame metall; or of any other} 
metall, bring near of a ſhape. ; Chapezi * 
Hor ty knoming "what qu antitj 0 Pod 5 
will load one Peece of O-dnante 2 to know hon 
murh will load aviy other. peetꝰ Chap. 3 
© To po whether 4 Frece of © rananttte tr 
doreds | Chap. 33# * 
r Er pu, of all feier Ordvance frond , 
the Cauvon to the baſe of their weight, loading, 
Joet, and All other i bin gs appertain ing to then 
8 07 ue Ordnance, what quantity to allow 45 
ber bad ag Chap. 33 
Tol, dp what quantity of powder ſhould be al. 
8 bot hte. bored. Chap. 367 
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' by Hon to make Cartreages for O-dnanee, aua 

20% bor 10 fill 1bem by the belp of an inch Rule, 10 ſo 

on} | | many pounds and OuRces as you pleaſe.Chap. 37 

„ Howto give levell 10 4 peece of. Orduauct, to 

270 v 6 ſhoe af 4% mart within. ont het 
1 ap. 3« 

* H owif the ßrſt ſhot do car) to the right \, ar 
= left, or under, or over the marke : to amenal 6 it in 

/ making the next ſber. Chap. 39 

| 5 0 the Gunners Leeb is tobe wſed 

, jn ſhooting at Raudom, and what portion the 

(7 degree of a e, 5 b Thaß x 

= "To make an vl bet 7 4 

* Ordance at Random 2 

5 7 nale anather ſort of . the 

4 ores Rule , whith will ſerde to elevate 4 


2 e Orange with mor e f. vileg than the 
6 Quadrant, - Chap. 42 
1 "Fo" evede the gamen Rule into 2 
* help of 4 Table. u Chap 43 

3 255. eve 25 10 4 Peece Ra Ordnance with 


* 75 e ee to Jive le 
10 4 Reece of Nranange without + Gunners 


r, to mate 4. ger EE 
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the night. * 1 * Chap. 4% ks 

How to. 2 4 3 ſbot in a dark nig, 
at ay mark that may be ſeen in the day tine, 
withinthe reach of the Pete. Chap. 4% 15 
Hor tu nale 4 perfett ſhot at a company 
borſmen or foormen „ paſsing by your ers th 
and alſo to male 4 good ſhes at 4 Sip alin 
wp 4 River. an pr 
Ho ts ca uſe e the ante quantity 145 77 Ry = s/ 


tance a> > 34 9 f 
N uſe. of THIS lamm, 5 to ſiud ibe 
bright 


* T ie Contents. 
10 fire 57 Fr anger or CoA which 15 un. 


| Chap.55 
% Howto find. the height of an Tower * 
4% is acteftiblłl i Chap. 36 


Hon 1 ler the ſome operation when 
% ; the parts cut fall on the right ſhadow, Ghap,57 
1. How to take an «Altitiide at a plate unap- 

proachable, when the parts cut are of different 


«17 Shadows. Chap. 58 
Hor to find the Longitude or Diſtance to any 
9 place by the gare. | ., . Chap.59 


„ "Ha to 1445 the diftance of Averf, places at 
one time, by belpof the Circle that i 15 Hale 
a the Inſtrume At. ' Chapy6o 
o How by ** aforeſaid Infrumen to drawthe 
wy Plot of 4 City or- other Garriſon , and. yt 
I” the diſtance to every remarkable abje8 with 
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- hp Granadbes arę to ae in be" Mor- 
ap. 

, levell the adurtar. pe i ie 1 

1 ſhot at any aſsigned mart.” Chap. 6 
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| How to make Rackets for the Aire. Chap · 10 
> How to make the Compoſition for Rackets of 
am Sie. Chap. 11 
Hor to give fire to one or more Rac lets. ch. 17 
Divers Compoſitions for Stars, Chap. 13 
The manner of making Stars; and to uſe 
them. Chap. 14 
How to make filver and golden Rain, a 
bow to uſe them, Chap. 15 
How to male Fiſgigs , which ſome call by the 
name of Serpents, and to uſe them, Chap.16 
How to make Girondels,or (as ſome call them) 
Fire- heels. Chap. 17 
How to repreſent divers ſorts of Figures ms 
the Aire with Rackets. Chap. 18 
How to make Fire- lancen. Chap. 19 
| Howto mike @ Racket, which fring it — 
jour hand ſhall continually be in agitation, ei 4 
| ther an theearth, or inthe aire, Chap. a0 
The manner how to mali Balloons for the. 
Mortar- pecce. Chap. 1 
A moſt pretious unguent for any Burning. c. 22 
The tnguent, Otherwiſe. 
Another ſort moſt excellent. 
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The ART of GUNNERY; 
* AND 
F iſt of Gunpowder. 


4 cHab. 1 
bo were the fir# Inventors of Ne 


and how it came to be invented. 


Sy Qme Italians have declared, 
That Archimedes the Phi- 
Iloſopher was the firſt In. 
Syentor of Guns and Gun»: 
7 ® powder ; for Yalturus de- 
clareth in the tenth Book of Warfare, 
That Archimedes uſed a. certain kind 
olf Engine made of Iron, out of which 
he ſhot againſt an Army upon the 


land (on an incredible noiſe ) ſtones of 


7 great weight and bigneſs ; which Relation 


makes us believe, That it was an Engine 


like unto a Gun; But whether this be true, 
or not; is doubted, for learned men are of 
5 B diger: 


* * 9 A 
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2 The Art of Gunnery. þ 
divers minds: 'CManfter and 'Gilbert Cog. , 
not have written; That Guns were deviſed? 
firſt in the year of our Lord 1370 by af 
Monk, whom Munter called Bertholdu h. 
Sthwarts: Mr, Der our Countrey man, inn 
his Mathematical Preface and Diſcourſe 
of Menadre, faith, That an Engliſh-man* 
was the firſt Inventor of Gunpowder,® 
though his ſaid invention in another land, 
and by other men, was firſt executed: Alſo 
our Engliſh Chronicles do report, That in 
the year 1380, a Monk did unwillingly 
let fall a ſpark of fire upon Brimſtone and vi 
Saltpeter, beaten to powder, in a Mortar, fo 
covered with à flat ſtone; he ſeeing this 
mixture blow off the ſtone from the More o 
tar, did chereupon deviſe a kind of pow- pt 
der, and taught the Yenetrans to uſe the FF 
ſame in Iron pipes againſt the genaate. 
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1 bat ſorts of Powder they made (from time 
to time) from the firſt Invention , to this 


3 | 5 ref. ent. 


1, FIOxder was always made of Saltpeter, 
d, T Brimftone ' and Charcole; although 
lo ſome Authors have counſel led to adde to 
he ſaid materials, Quickſilver, to make it 
more ſtrong : others adviſe us to uſe Aqua - 
vit ; ſome would have vs adde thereto 
ſome. Armoniack; ſome bid us put there- 
unto Camphir; ſome make Gunpowder 
wich the coals of Bulruſhes, and divers 
pther wayes, which I will not ſet down : 
Büt 1 Lill here ſhew you the making of 
Gunpowder from time to time, as it was 
collected from ſuch Authors as lived ei- 
3xhet one or two hundred years ſince: by 
which you miy gather, how chat Gun- 
powder hath ſtill mended , and grown 
to great perfection ſince the firſt. inven- 
tion. . | | 


1 3 


4 The 4 art of Gamers 


The making of Gunpowder after the md 
ancient manner, Anno 1380, ; 
The fir ft way, 
Saltpeter one pat 
Brimſtone one pen 
Charcal one pany 
The making of Gunpowder , as Authat 
ceach, abour the year 1410, 9 Br 
The Second wa), 801 4 2 
Salepeter 1G three party 
Brimſtone WH} two parts: 
Charcoal | two pal 8 * ; 
The making of Gunpowder , as it m 
made in the year 1480, 


TheThird way. 
Saltpeter 


Br imſtone 
Charcoal 


The making of the belt Powder -_ 
the year 1520, 5 

The Fourth ng. 

Saltpeter | four parts. 

Charcoal one par 'Þ 
Brimſtene 1 


k The Aft Um. 'F 
1 po Tort 'as js made now at this pre: 
3 ent 
| | Theft th wa), | 
5 Saltpeter ſivx parts. 
Beis 1 75 dne part. 
Charcoal | done part. 
4 The Musket lower] is now common 
made of Saltpeter five parts, one part 0 
| rey and one of Coz l- . ' and” Cannon 
powder of Saltpeter four times Ty much 
2 $ of Dane 26d. as of Coal. 
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CHAP. 37 5 


3 The yeaſon rus Ne uadecf * . of 
Salt pound of Ar imſtone and one 
of C — ; „ben er than Powder made 
of ſeven pownds of Saltpeten, ove of Brim- 

ſtane; and one of Coal; and alſo ftronger 
t: an Powder made of fue pounds of Peter, 
one of - Sulphur or Bremſtone , and one" if 
Coal : Or elſe * fix of Peter , one of 

Sal and ane ef Coal , 1s the ro 

— that can le made. fo "of 
1 is certain; that the beſt powder bd 
be ehat in which is moſt Saltpeter, if a 
5 ſmaller 
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ſenller quaniry of Swlphurand Coal, the 
but once ſo much of either of them 4; as u 


be one ſixth part ta the quantity of peter} 
might ſerve; which compoſitipn LwWilbcal 
Ge=I—1 meaning fix times fo nuch petet 


as. one time Sulphur, and one time Goa, | 


— 


F 


leſs Sylphurand.Cagk as be 
27 mur and Coal are nor able to perfon 1 
and cxcque the. office as they oughi da dg 
. w ſay e: to he on fire quickly, and s 
the 


ie Saltpeter on fite +; Any to ie,, 
ſame fire, untill it be wholly reſolved into 
fre; therefore no more Sulphur and Coal? 
to ſo much peter would be to little pur. 
poſe : Certainly if Gunpowder were only 
made of pæter, that would bemoreRrovy | 

«han. pamder: made of peter, Coal and 
Brimitone. q bur becanſs the ſaid peter is 
Not apt te burn in a flame quickly, as Brim- 
ſione will do, nor maintain the flame until 
all is conſumed, as Coal will do, there- 
-fore it is.ncedfull to adde Sulphur and Coal 
+chereunto:, and onely fact a quantity as 
will jult fer ve turn: In poder 5 1—1, 
by experience is found more Sulphur and 
Coal than needeth ; gti is good not p¹yůj 
to make poyder of i; whighiis 
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Musket Powder, hut alſo of4 1+ 1,which 
ſerveth beſt for great Ordnance. | Naw 
the reaſon why this laſt fort ſhauld ſerve 
beiter for Ordnance , than Piſtol powder 
Jef 1-1, Which is che ſtrongeſt of all, 
 Lwillhew in che next Chapter. 
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1 quantity of Canna 
K 

1 "He reaſon hy Cannon Puder is beſt 
1 for Ordnance, is becauſe it taketh upa 
greater room in the Cylinder of the piece, 
than piſtol powder , for in taking up much 
room, it hath the greater fortificarionof 
Metall about it, to keep it from breaking 
the piece: Suppoſe a Saker requireth four 
pound of great powder for her loading, 
and I would know how much piſtol po- 
derer is equal in ſtrength co four pound of 
Cannon 


5 
-, oat 
> 


3 


B The Att of Gunnery. 
Cannon powder, trying b 


4 


pound to be of like force: you may eaſily 
eonceive that the three pound hath bu 
three quarters of the Metall of the Piece 


to keep it from breaking , when as fout 
nd hath one quarter more Metall then 


the other three had: | 


phur, called 2—1— 1; 
Powder , and alſo one of the old Pieces 
made in thoſe days, as ſome of them may 
yet be ſeen in many Cities of Eugland, you 


4 could not load them with any other pow]. 
der but they would break. You ſhallhear * 


what I have done; I made ſuch kind of 
powder as I—1—1,aid tryed how much 
of that powder was in ſtrength 
＋ of Piſtol powder , being 6 1—1, 
y an Engine I found three pounds and 
nine ounces , the piece was Saker bore of 
Iron, and thethickneſs of the Metall about 
the Chamber was two inches in thickneſs; 
loaded the piece with four pound of 
| weak 


| an Engine mad 
of purpoſe to try powder, 1 find thies! 


To make it more plaĩn, if you look inta 3s 


* 
>: 


the ſecond Chapter you ſhall find, That 
the firſt powder of all wis made of juſt 
| NT nn x as of Coal, and of Sul- 


5 THC 
| 
=. 
if you had ſuch Ive 
the 
Py” 

2 
TY 
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ache 
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 powdei; which filled the Cylinder 
the bore nine inches juſt; which ning 
aches in length; and two in thick: 
bout the Aer „ i T0 hdres 
g ty five- inches of Metall about the 


2 „ near Forty ſeven potnd : che: 
It this adventure the Piece came off 

Put being loaden with che potind — 4 
ö quarter of fine powder almeft, which Fi 
bhore but two inches and three Uarterez 
J had to- its fortification bt Si See 8 
5 aches and three quarters "eh in 


weight fifteen pounds, at the diſchdrge of 
: The. Gun it brake in divers pieces: his 


ns done in Deriton, uponthe17 of Marth; 
Anno Dom. 2644: as ms people 25 
Iwicacls 2 75 1590 21:5 | 
- ; * e222 + 4 4 041336. U ns 200 
f aun 7ET 71 0 
APH 7 ie 
5 Hur to make. Artificial Slee of the 
=. Earth, 11 12 


[= is a mixture of many ſubliabes 
otten with fire and Water, out of dt 
dirty earth; or out of that grou 
5 | which is found looſe within Vaults, 
I Tombs, 


10 : The. —— | 


Tombs, ar deſolate Caves, where rain em 
ngt comę in; and alſo: Charnel he 
The | beſk of all is made of beaſts. ri 
Danes of earth, in Stables, ar 


unghils. , of a long time noruſed ; a 
Ir, is requiſue, what . ſoever ir be tb 
by long centinnance of time it be v 
N. he . — m ies . 
voy. n yen bave occa 

ke of chi his dung, or earth, a great quas 2 
thy "af Saltpeter, it will be _—_— 5 
You to provide many Cauldrons ;; Furr g 
ces, Barrels and Tubs, and woad for f re 
— Barrel muſt be ſet on end upon! 
» the ta op being taken. out, and near © 
a ale bored with. an Augrg * 
muſt cover the inſide of thoſe hole 
with an earthen Porringer , and ſtop the ; 
outſide with Taps; then ill up the Barre! 
with the ſaid earth within a ſpan of the 
brim , and remember that the earth about : 
the ſaid veſſels ſhould be rammed down, 
yet that part of the earth that lieth in the 1 
midſt of the veſſel, a, lie looſe; after. 
wards pout 4 2 clea water upon 
the earth, and after that pour another, nat 
failing to do ſo till all the earth within — 1 


N 
* 


Tee ee 


Lab be well moiſtvged ; itch gu 
minue thus one dayund ui bes the water 
x full Hands bredth above the'e: 


pull our the Taps or Spiggots out of the 


Ry toles in theveſſcl; and let che Mater drop 


of thar weft] into anoxlſer; being fer 


under ir: Wen you ſee ho more water 


will drop; empty the undermoſt veſſel 


again into cheu eee our of which ir 


did drop: be ork hes hah let ie dro 

7 again ;i fo long md ſouth avitc 6 

Water when in atk dre pegew dee ee 

water of Foot , und al 

and muſt be ſuved by wha? e this 

pour other clean wakes eie yery fine 
would inche Tuby and Therm: 


*#iſhofcarth 


2 e her 'veſfel 
into che aon 8 alf the 


= earth! oute of the" 15 a ads 
1 upon this earth Arby ine N by 


you made firſt; called water of Foot, and 
waſh of earth; ſuffering ir to drop hrou; h 
tho ſame intottieundermoſtThb , ſtandiß 
under the earth Tub, fo olten untill it be 0 
falt as es bite your tongue, and that an The 
we fwich on the top of the water: 


12  Thewn Enter 3 


* being broughtto chis perfection 
— the { — water upon de ald earth Wo! © 
| — — earth; that it may by often paſſim re 

through be of as biting a taſte as the fob 
27 2 — 1 bear up anegge: Non 
econd water ve „ mul 

be boiled ! in a . 2 daft reel 5 

well boiled, abate the fire: paderche C 1 if 
dron, untill.. you haye- talen off it all the — 

2 which. muſt be ſaved ina Pot; then ® 

ntly make g good fire, to cauſe i it to ir 


5 again with W and as the water u he 

1 60 / r. ſcum the ſaid FP 
NT e exp the ſaid ſcum e Whenthe 

Cum bee „ hard; and of a French ( 
Ruſſet colour, take ſome water out of the 7 

uldron , 20d let it drop upon a piece of ; - 

ho dr for Jt. e water pe boiled enonghn, 

1 of water, will congeal upon the .F 


it may the fire longer; when its 1 
16 vou may perceiyè by the afore- 7} 
| 2 85 ſigns take it from the fire, and pre- 
efv< it, becaule it is the peter · mater: Now © 2 
when you have made an end of boiling the 
ſecond water, you muſt oil and ſcum te | 
Pl water (,named water of Foot, or * 


= ron, ende, donor congeal, ĩtis 
- 


1 The Arte Gunnery. 13 
Pk earth) til it ſhall caſt up a ſeum of a 
French Ruſſet colour, unto which if it 
mould happen to cleave to the ſides of the 
Cauldron, you may put in the other Ruſ- 
et ſcum ( that was made and ſaved by you 
before) to boil with ĩt, untill the drops of 
chis water falling upon Iron will congeal,; 

if this congealed water be very ſoft, you 
muſt boil it longer, but if hard, it is a ſign 
it is burned; to amend this fault, put ſome 
clear water thereunto to amend it, theti 
taking the Cauldron from off the fire, and 

| ſerting it aſtoop, ſo that the lees and dregs 
Z (which being congealed are the very fal 
whereof Saltpeter is made) may not with 
any water run over the brims of the veſſel: 
You mult ( if you will make good Peter) 
ſuffer che ſaid water to ſettle in the ſame 
veſſel, and congeal in a dankiſh room, and 
the water which after two or three dayes 
will not congeal, hath dropped into ſome 
bother Tub, take the Saltperer eut and pre- 
ſerve tke water that dropped, becauſe it ĩã 
Maſter water, and ſhall after wards be uſed 
as | ſhall give you directionssęƷx . 
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| P CHAP, 6. fr. 
2 122 3181 li er 
To make anather excellent ſort of Saltpeter I ue 
___ Flower that growethon walls : How Sabi te 
peter water. muſt be boiled ; aud how 7% 


„ 


nay know when it is hai led enough... ©... 2 
Ake of flower or plaſter rhat grow ech) 
on walls four parts, of unſlact lime o 
part, this one part of lime muſt be well $9 
boiled in water over a fire, and after it hai 
diled enough, it muſt be taken from the 
re, and fuferod to ſettle, chen it muſt be 
ficaincd. into andther veſſel; then put um 
four parts of flower into ſuch a veſſel as & 
in the laſt Chapter ordered for earth; pour | 
upon the ſaid flower ſomuch of the ſtrains pe 
ed water, which I call lee or lime water al 
will diſſolve the flower; whenche flowee | 
is diſſolved; let the water drop: ont of the 
ſaid veſſel, inta an under veſſel; then boi! 
thoſe ſaid drops of lime water over the 
fire, till they being put upon Iron will con- F 
geal, and be of a temperate hardneſs 3 for 5 
if my are very hard, the water is burned, 
bur if ſoft, not enough; when it is well Z 
boiled (that is, to have the drops thereof 
oon 


7 * * 


The Art of Gunnery. 15 
ron neither too hard bor tob ſoft) rake 
from the fire, and ſcum it with a ſcum- 
1, er; and do unto it all that hath been 
N Abr, in che laſt chapeers to be done with 
Water. 


by 
95 


2 Toys 


CHAP. Wo 


1 
4 
fo make 4 third fort of Saltpeter 1 ex- 
1 kellent; a nd with more 2 and 5 coſt 
than the two former ways 
1 Ake Quicklime, and pour warm wa” 
. er upen it, and let it ſtand fix da 5 
| huh ce ae Wy: take it 
Far of this water ſet it de Son oncile 
Sc usted, and the Saltpeter will remain 
| 1 che borrom. 1 


8 : 


—— — 


25 
8 
be. 
C408 


is ' CHAP: 8. | 
j e to refine. 1 1 „ to make i ft 


for uſe. | 
5 with wellcke lime i into a 
2 clean on; ur 
. mach lime-water', ot fair 1 Lei 


16. Tbe art of Gunnery. 
lie four fiogers in height; above the Pe 
and lime, and make a good fire under i Nete 
Cauldron , that they may quickly bei itt 
and be you ready, as ſcum ſhall riſe, ro ai p 
it away with a ſcummer; when you pelt 
ceive that no more ſcum will riſe , take t 
Kettle from the fire; Ind ſetting it ſomiſſiſt 
what aſlope, let the bpilegg water cool, ſei 
tle, and clear in the Sun; if the boiled 
ter will not wax clean by this means, pi 
aſhes into it, and boil the ſaine again ali i 
while: This done, take the Cauldron ie 
gain from the fire, and ſet it aflope, ſprin hu; 
cle | b 0 
l 
a] 


oy 


on the boiled water ſome fair wate 
cold, for by ſo doing you ſhallmake th 
ſaid water clear; this water being cleat 
maſt by little and little be poured out. init 
ſome other veſſel, ſo that the dregs Pn 
pom may not go out with the ſame M 
or the water which lieth above in the 


veſſel Saltpeter is made, and inthe wat 
below at the bottom of the veſſel, which 
axe the lees or dregs of Saltpeter; afteryoulf 
have in this ſort poured out the ſaid vyatet io 
into ether veſſels, and have ſuffered tei 
fame for two dayes ( or more if need be ju 
congeal in the ſame veſſels , you axe 


e ſaid! co WE water (nich! is Sile- 
er) out of the veſſels, and dry the ſame 
ith the heat of the Sun, or by the - wo 
After you have taken the ſaid Saltp 
it of the veſſels, let che water which te. 
jains Boil over a good fire, and when it 
rſs ny ſcum, take the ſcum off, then 
| As ether it be enough, by dropping 
on Icon; if it congeal i in a tempe rate 
ay, take it fromthe fire, this aun ie done, 
it cooleth you ſhall. ſce a thin s 
> upon. the water, which all foal 
11 water will then congeal in . a5 
che other, but ir is nor ſo g 2 | 
To refine Saltpeter with e, de cht 
an Iron Sxillet and fill it with peter, 
t it on the fire, and cover it cloſe with 
me Tron cover on the top, ot with a 
ryle; when the Saltpeter is melted, rake 
rimſtone moſt fine y beaten , and caſt 
ome thereon, kindle ir, and let it burn till 
ll the upper part be burned; which when 
fected, will leave the Saltpeter fo like 
a piece of Mar ble, for the Brimſtone 
ill bam up the groſs viſcoaſne s of the 


(Walt peter. i 
0 CHAP. 


18 Thr eee 


; * by. 

” ; be” | 

71 = 

cn p. . 1 
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How cp meal in made ; 3 and how 
meal, without any beating „ will fert 
; make . Gunpowder with. bis. \materid 


FJ a Kettle erte fte a8 puts 
r therein; when it Raten 
boil, fry and ſmoke , Ker ir about v 
wooden Ladle , ceaſe not to mingle f 1 
Saltpeter well together, untill it wax e 10 
. for by ſo doing you (half take away 
teaſe and ſalt that was in I; then po 1 
o much water into the Kert le as will c oy 
- the Peter, yon muft ee 
over the fire, continua lly ſtirting it, 
e as "ROME | z and be ike ind 


4 


Lad 


HA 10. 


How the A of Gun powder do 12225 
Leiber the materials of which. they! 
male Gunpowder : An d 4 how 10% 74 
the Powder. 1 


Pur all the Sal n 3 hit 


uldron, for if it bel 
mak i 


will uſet into a 


ron „fh by: 


in 4 
48 will ſerve to 12 it 0 
diſſolved, ought to 
n a ee 105 855 
th e 48 


3 
eaten Co . — 77 | 


n Neal OE 
hem | 


17 it 11 ſubtile a 
i made a fer ;well. mike 
e en caſti 


„ 4 
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by 7 * 2 S 4 be 7 3 
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be Art Art of * 
0 Tn | and with leaſt laboy x 


Fir, epa bene, , with aborms 
ick parchment; made full of round holey 

nf moiſicn the” powder , which ſhall b 
corned , Er, tibe ſamę and all 
a little bowl ii | 2 8 
ſo done , 1 1 "he pow, 0 


4 


” tx 
4 7 
1 
4 

— 

* 


5 T1; hd 
Nen dr | pag of powder, nd wake 
n in chrotgt the lie holes , 3 8 


" Yours yalſo ke Gunpowder by is 
2 very-one | of the. three materials b : 
{ YL fine ſieve, and tha 

den them With firong vinegar, and in 
cor} 3583 ber egen a 
moiftheſs the powder will be made mc y 

beaten more finer, then cory 
- ag before i is taught: Note, That if you 
cannot ſift it through the deve; beat that 


N into powder wah will nor 1 


have ſifced ' thefe materials two or three 


r 


37 6 <5. op: 
* * 


cz Ab. II. 
To make Powder of divers colowrs ; and firſt, 


1 * 


to make White Ponder... | 
1rts 5 of 


i [ Ake of Saltpeter twelve 
I Brimſtone two Wed Cam 
one part, beat, ſift and incorporate all theſe 
things together, as before you have heen 
taught to mix other materials together; 
after you have ſo done, beat theſe thing 
ſo again, and fo oft, untill you are ſure the 
are well incorporated, then moiſten it wit 
Aquavitz ; when you have thus done, corn 
the powder. 


1 
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3 
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of Sa 
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ae 815 fg 1 thay 

| Ein 485 perke ly [ 
nanny - whereas before you mot{tned 
them with good Aquavitæ, now you mul 
moiſten this 0 Vine er({pd with a good 
quantity of Brafil j untull 1 third part be 


854% ).chis Vi er being red & 
öl de Pate n AY clo 


it being eg with it, ahd then corne( 
As before i is taught. ; 7 DR 


7 make” any other calowed powder. 


pol the Vinegert ih ſuch Gabſparent £0. 
foes as you would | have. the powder to ht 
as if green , with a little Verdi TEACH, 
ite, with blew Bice, and the like; al 
wayes 0 80 care ,. That the colour | be po 
thick”, bur very thin, otherwiſe it will 
we akenthe er that yeu do make. 


ee CHAP. 


* 
1 
. . 


make govd gie any ſort — 
4 "that: bath loſt int egy 
fture, long lying, or by any other means. 


JL Avi moiſtened e 

42 Vineger, or fair water, beat it 

| ell in a Mortar, and then fiſt it through 

ſie ve or fine ſearce; with every pound of 

der mingle one ounce of Falt- 

er that hath: been mealed; and when 

a have ſo done; bear and moiſt this 

again j untill you ſee by breaking 

d routing withaknife, no there is no fign 

of Saltpeter or Brimſt one in it: More- 
over, corn this powder when it is incor · 

porated with the W as it ought to be, 

and 1 Rave ne 


CHAP. 13. 


Awither way to renew Gunpowder , or rath 
due Gunpomder, to mate it good, 
the mul ing it gains. 


Pu. ſo machthereof ( as you will refiq 

Lor new make again) into a linen be 

and then tie 2 ſtring or rather ſmall con 
about the moutli of the ſaid bag, then pi 
it imo a clean Kettle, and pour ſo nuch 
water therein as will cover the bag; thi 
done; make the water to boil, till a dropt 
it laid upon ĩron or ſtone ill congealʒ and 
while the water boileth remember to ſcus 
it, if heed. require; when it will congea}, 
take it from the fire ; and ſet the Kettle 
aſlope; hen the water is as clear as i 
will be , pour it out imo ſome veſſel where 
it will congeal into Saltpeter; when yon 
have taken the Saltpeter out af the 2 
veſſel, that water that remains boil again, 
untill it will (by dropping a drop thereof 
upon iron.) congeal; then put it again into 
the ſame veſſel; and thus do with all ſuch 
water as is laſt after you have taken out 
the Peter. 33Cͥͤ eh - 
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7 2 — 3 which 
: "within ſaid bag did diſſolve and 
into the boiling water; yea, the dif- 
| Peter turned into water, and che 
Timſtons ſunk doun to the bottom of the 
ater , where you may find: it; but the 
ples (which were formerly compounded 
ich 4 1 1 hy _ 
nt 5 amongſt ces A e 
decayed Gunpowder : therefore 1 — 
ou have gathered tog ether all theSaltpeter 
y the means privy. named, and dryed the 
ame ' hit, and alſo weigh the Brim» 
done and Cole by themſelves , and what 


ou u find every thing to want inits quality 
ind due- proportion , make up with more; 
en mingle,” beat and incorporate them, 

s you have been taught, to make new 
| Aro 2 S 


"CHAP. In $i 


How 0 e, feelin  coloar and bu 
22 222 fe and lng, co and b 
| amongſt my forts of —_—_—y 
may know the ſt fort.” N 
* BY how much . Gunpowder i is 1 h 
harder in Feeling. » by 
better it is, 

2. Gunpowder of a fair Me ot Eren 
Ruſſet colour, is very good , auler m. 
be judged to have all _ its receipts we 
wrought , and ſufficient. of the Pct wel 
refined, 

3. Lay two. or three. corns of Guy 
powder upon a White piece of Papers. 
one three fingers diſtant Trocy the 
and put fite ro one of them, if the 
be good and ſtrong, you ſhall ſee x ma 
on fire at once, and that there will remaii 
no groſsneſs of Brimſtone or of Salrpeter, 
no not any thing but a white ſmoky colout 
in the place where they were burned, neh 
ther will the paper be touched. : 

4. If good Gunpowder be laid upon 
we palm of your hand, and "Rig ol 
re 


; „ots, or ots e leech 
dlaur, Mal renin e, 


d., it is lign 128 
| SIE EOS | I lethal 


* 


e Gia wonder wa 


5 73 Uh dry an. eee 
e Gynpowder is ſet on 


poke te der is nog 


ee ; 
ren bens be 
lh li 0a 


75 


ha if you unlgad not 11. Pics, it 5 
115 8 indanger che Piece of | 


Wbreaki 
| 8. Ii d black konte which will burn 
; 3 in the place where proof is 
: mace. remain after firing , they do ſhew 
d | the. Gunpowder hath not e nough of 
2 vi: tha. it is of ith "Cos or 
leni and flow in frag. 1. 
9 | 


9, If 2 lictle' he apof Gunponders 
fite'doth 5 4 alt, riſe up with 


little . ield — in great abj 
dance, it is a 2 25 the powder hath m 4 
Cole and Brimſtone, wo linle Peter 
11 Gunpowder 2 0 
ſhall black the "ſame, ir is a he 
is oyermuch Cole i in that powder, 
. is moiſt, 
the earth o altpeter, it is na f 
to be 8 Ordnance , fori 
ſhamerh the Gunner whichuſeth it. 
13. If Gunpo der be very black; itt 
eicher a ſigu that there is roo much Cole; 
that ir is moiſt, and when yon rub it up 
white paper, it will black it more 2 
other good Gunpowder will do. 5 
14. aue op many ſorts of powder 
know the be mike a linls beap DAG N 
ſorr, and then! ſetting thoſe heaps one fron 
another; mark well when you put fire un 
tem; which ofthe heaps did ſooneſt takt 
fire; for that powder which will ſooneſt bs 


The aden 29 


' &, and leave leaſt ſign | 
nc in eek ien — 2 


| Akecords made of hempthat'snot very 
fine,orof tow,which is better, although 
will ſooner conſume, and let every cord 
> ſo big as mans little finger; ; this done, 
il the ſaid cordsin ſtrong lie, aſhes, and 
lire . — all ch the lie be waſted. 


| . CHAP. 16. | 
low to make an Engine to find what oper - 
tion of firength one kind of powd, it in 
compariſon. of other poder. 
| Heligofehs Eogin is madetoriſe up by 
in a ſtraight line, and is as big as the | 
dox , and alſo hollow ; on cach fide of 
he lid vr cover is a "ſmall hole for a 
yre to paſſe through, and on one of the 
p illars of rhe Engine are little . © of 
raſs, or ſte], fo fitted that the ye” Gig 
with a touch , and give way to 
the lid; and fo. ſoon as pan gilt l ++ 
it there, and will not ſuffer i it to paſs back 


again; 
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: 7 he Art of * 3 
5 By beben her eon the Engine ſtandeth. 
2W 3 The powder box, which hath two ſmall 
wires palſing from each ſide to the top, tc 
keep ſteddy the lid in its motion 

D The lid which hath alſo two holes on 
each ſide for the wyres to paſs through. | 
Ehe fide of the Engine, which is divi- 
ded on which is — at every diviſion, 
one of thoſe Pieces to flide up and catch 
i the lid. 
er The forks of theſe Lasches ; peivy 
4 cither of ſteel or braſs. 
„99 The nv wyres that guide the box 
lid, and muſt be pat into à little piece of 
deny at the top, which may be fcrewed 
higher or lower ar pleaſure for the bettet 
ſtraightning of the ſame, 

H The ferew which ſtreie hin th thoſe 
we , placed on che top. 


"Theſe of this FLY 


Take about one dram of fuch à fort of 
pow der as you eſteem to be the beſt of all 
. othets, an d put irinto the box, after it is co- 
vered with tſie lid, at the touch- hole, which 

is in the bottom of the box, fire itwitha - 
red 
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red 1 , being feſt þ primed: wiki, 
powder duſt , then c bow high . 
to what diviſion it aſcends , which being 
noted down, take juſtſo much powder Jul 
a courſer ſort, and —— hh 
as you did the former; thet by ny © 
to what degree it aſcendeth to; _ 
2 the juſt difference berween 

beſt and worſt powder; and by the {: 

order, of any other ſort, as you fhall d 

to _ its ſtrength, and have 5 
toute 


But inthe next Chapter, I hall deſcri 


ſome other wayes, becauſe every man can 
not come by a good inſtrument wer 
juſt ſtrength of * N 
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CHAP. 17. 


Her to try the firength of powder mea 1 
n is bene rehearſed. 

15 you charge a Piſtol, and Aiſchargei 
againſt a —4 of clay z do- this withs 
little powder alwayes « obſerving to take ti 
ike quantity to a grain of one ſort of pow 
der, as you do another ſort : Then by 
meaſuring 


' ThedhtofGumiry. 33 
veaſuriag how far the bullet pierced in 
be clay, * may ha ve ſome gueſs at the 
iength: alſo if you can make Rackets, ſuch 
Ws fly into the air, and are mide of Powder - 
Wu, and Charcale-duſt, by the firengeh 
r weakneſs of theſe you may know the 
Wike of powder. | ; 
If you can get a little Mortar · Piece 
vrhat a Mortar-Piece is you may read 
non) caſt at the iron furnace where the 
on is made, to get one mide in ſuch a place 
Ws no difficult thing: Let it be made about 
htce inches Diamet. at the mouth, and let 
e Chamber of the ſaid Piece be three 
Wuarters of an inch Diamet: and two inches 
aud one third part of an inch deep; load 
he Chamber with about half anounge of 
Powder, but put no wad in after it, the rea» 
on is, becaufe one wad may be bigger than 
another, which will cauſe error; then put 
into your Mortar a Bullet of Lead or Iron 
hat will juſt fir the bor e: now if it be of 
Iron, ie will weigh three pound and ten 
ounces , if of Lead, almoſt five pound: 
This Mortar -Piece being erected ata cer- 
tain and unvariable elevation, and then be- 

ing diſcharged, ſhall (by its * * 
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tell the exact differenee of powder abo 
any other Inſtrument that can be invent 
for by notinig how many paces a ſnot m 
geth, you ſhall find the true differen 
and be able to ſet down the true and ini 
Jible proportion betwixt all ſorts of po 
der whatſoever. | © 
Becauſe! you may fail in procuringa 
made atthe Furnace: where Iron is mat 
will ſhew you in the following Treanl 
how you may make ſuch a one which n 
ſervs ybur tumn- : 9 . 0H 
Thus having in the foregoing Treat 
ſer down by whom, at what time, of vi 
ſtrength / and violence 'Gunpowder was 


- when invented, alſo how to make any {i 


of Funpouder, and laſtlyto try its ſtrengi 
I: Fi hence-following :: Bl down 4 
Rules, that an ingenious man may learn 
be a perfect Gunner, for Thave omirt 


nothing that is neceſſary in that Att. 
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Hence forward ſhall be tauglit ſhe Art of Gus 
- 5 ner): Au ſirſt; what bath bern tha cauſe 
bug why this frience is not; of thelrke eſt erm 
as ſuch a: noble Ait deſtrueth, aud wha 
are the cauſers and diſeſteemers of it. 
He true reaſon why this ſo famous an 

E Art is at this preſerit ſo ſliglited, is bes 
auſe divers mien for lucré of gains and 
good pay, have made friènds 3 ot ſomeè vf 
hein are friends and kinſchen td fac; as 
ave authority to plice and diſplace Guini - 
ers; and when ſuch men as theſe ſhould 
do fervice againſt the Enemy with they 
uns, they bewray themſelves what they 
are, which maketh fothe as iSfforant Comi- 
jatiders-( as they themſelves are ignorant 
Gunners ) to ſay, could have made a better 
dt my felf; I do not think but I could 
level a piece with the beſt Gunner in En- 
land, it is as eaſie to ſhoot in a great Gun 
as in a Musket; what need is there of main- 
taining any to be Gunners , conſidering we 
may have men at the twinkling of an eye 


co do as good fervice , and àre as good 
* D 2 Gunners 
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Gunners as theſe ; ſuch ſpeeches ate uſual 
when tidings of little or no ſervice com 
to the knowledge of ſuch Commirtees at 
Governours ( they never finde faulx with 
themſelves) that chooſe thoſe Gunners, he 
cauſe divers of them aretheir friends a 
kinſmen, but lay all the blame on the An, 
ſaying , It is unprofitable, it ſpends mon 
* then do's good ſervice ; ſcat 
euer conſidering what a good Gunner ok 
do: I appeal «qr reaſonable mans judge 
ment, whether ſo good Muſique can h 
expected from him whonever touched I 
ſtrument, as from him which hath ſerve 
and practiſed aboye ſcaven years in thi 
profeſſion > if an inſtrument be naught 
the Muſick cannot be very good; lik 
wiſe if a Gun be naught, it cannot wat 
good effects: as in Muſick, if any ſtring 
be wanting it is defective; thus in Gui 
if materials be wanting, no reaſonab 
man can expect the like ſervice as whel 
nothing is wanting , though it be at the 
hands of a good Gunner, 

It is an evident thing, that if the ſhothi 


ſuch a mark(where execution may be done) 


that the effect will be according to ever 
2 n | ones 
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ones defire : It is alſo as evident, that the 
Art of Gunnery doth teach how, and with 

hat Piece to hit any mark in its com- 

mand And it is alſo as evident, that ſuch 

Gunners may be found which are 

in the whole Art, therefore (I conclude) 

chat it is moſt of all evident, that the fault is 

not in this Art, but in ſuch Commanders, 
Committees and others, which the King or 

Parliament truſts in their Army or Garri- 

ſons to make choice of Gunners. 
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C HAP. 19. 


| The Properties , Office and Duty ef a 
Gunner. | 
A Gunner ought to be skilful in Arith- 
+ *metick and Geometry, to the end he 
may be able through his knowledge in 
thofe Arts, to meaſure heights , depths, 
bredths and length, and to draw the plot 
of any piece of ground, to make Mines, 
Countermines, Artificial Fireworks, Ram- 
parts, Baskets of earth, and ſuch like things 
- which are uſed in the time of War, tobe 
made for offenſive ur defenſſve ſervice. 
„„ D 3 A Gunner 
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38 The art of Gunnery. 
A Gunner that r lam 
have inreadineſs all neceſſary things for hu Oe 
Artillery, theſe are Wheels, Axletreet iche 
Ladles, Rammers, Sheepskins to mah err 
Spunges; Gunpowder, Shot, Tampiom cha 
Chain- ſnot, Croſs· bar - not, Canvas ai” 4 
ſtrong paper (to make Cartredges ) Fire. u 
works, artificial Torches, dark-Lanthorns rot 
a gin to mount and diſmount Guns, Hand- ea 

ſpikes, Coyns, Budge-barrels to cart 
powder, and Baskets to carry ſhot to yous ſhe 

Piece; he is alwayes, when leaſure will per. of 
mit, ta chooſe good Matchcords , to arm th 
his Linſtock wherewith he muſt give fire, A. 

A Gunner ſhould never be without 1 

Ruler and Compaſſes to meaſure the Dia- T 

meter or Bore of every Piece 5*\and'alfo 


the length of the Cylinder within, the ber. 


, 


* 


ter to fit her with a ſhot , and proportion a i; 


charze n fo nw ole 10 
A Gunner ought to know the names, I 
length, weight and fortification of. every r 
Piece about the Chamber (A hat is, ſo far as b 
the Piece is loaden with powder.) and be 
able to tell readily hom much Gunpoy der: 
45:2 due charge for every Piece , what ſhot it 
is fit, haw many Matrofles mut attend the 
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ame upon ſervice, how many Horſes er 
Oxen will draw the ſaid Piece, and in caſe 
Whey. cannot be had,; how, many men will 
erve.:; And laſtly, he ſhould kngw how to 
charge and diſcharge Gunner like. 
1 r not at any time to beat 
up the head af his powder barrels with an 
iron tool, but with a wooden mallet, which 
can never fite the ſame. 10e , 1314 . 
Every Gunner before he beginneth to, 
ſhoot, ought ta conſider, that a long wad: 
of Hay, or of untwiſted Ropes, willmake 
the ſlior to (ſhoot wide of themark.. ; .. ,..;; 


level, or not; if not, to get the ſame a- 
mended : Laſtly , to make clean the plat- 
form; that no ſtone or other thing lie for 
the wheels to run upon, for all theſe things 
not well obſerved, will cauſe the Piece 
to erre. : 
Every Gunner before he loadeth his 
D 4 Piece; 
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Piece, muſt try whether ir be true bored; 
or no 3 if not, de ĩs to proportion his cha 


accot ding to the thinneſi ſide of the mei. 


he muſt take his obſervation at the bri 


the Piece; juſt over where he ſhall f * 


(by his art) where the middle of the bo 
wit hin the Piece is, by this means he ſhy 
ma ke a good ſhot, out of a bad Piece. 

Every Gunner before he makes his ſh] 


sught to conſider that if the Piece MI 


Point- blank; or under metall, he ought 
put in a ſufficient wad after the ſnot, 
keep it cloſe to the powder” for if it ſhould 
not be cloſe, but ſome di ſtance between 
the Peece would break in the vacant place 
but if in caſe you mount your Peece, ib 
put no wad after the ſnot. 


And one chief thing, in the laſt place, ti 
know very well how to diſpart his Peece 
be it either true bored, or not true bored 
which he miy try firſt. 


CHAP! 


ene 4 
- CHAP; Js" « 
a gene euer man ak to have, 


| | when be Is or 'obrains' ( from wh 
* in ae Commiſtien hs 


2 Bakker 


JE ae bs have skill e aide. 
tick, to Hdde, Subſtract, 
| divide ; 1 to Work any eotclulibn by doo 
le or double Rule ef Three; to abſtract 
ech che Square and Cube Roots, and to 
e perfect in the Art of Decimal Arith- 
Wactick : To touch theſe thiags I need nor, 
ing learnedly treated of by Mr, Record, 
fr, Fobnſo# , and belt of all by fardais 
Arithmetick; all which Books are caſte to 
dad ard cheap price ; Whoſoever 
ath not theſe qualifications, and no defire 
> leatn them,; he ſhill never be gaod 
unner : therefore I boldly: affirm, Thar 
o honeſt man takes upon him this pro- 
— (but ſuch as are thus learned) for ir 
s not the duty of an honeſt man to under. 
Fake that (for che King of Patliaments ſer- 
ice) which he is not able to perform. 
M ſit man it emertained, the Maſter 


Gu nne 
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42 Thea Art Ae 
Gunner whom he ſerves ſhould bring hit 
to his Piece, and givo him che denoming, 
tion of every particular part, and —_ 
ceſſary things belonging to his Pick off 
which, when: he hath perfectly learn: 
1 which is. the Baſe- Ring v che Trunnia or 
ing, or ＋ * = — ns n 
2 the ſpikes yns rut. 
Rig .e far 1 in the Bore is ca : gu 
che Chamber o his piece —— —— the * 
Ha c er l 1 9 25 
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How to male the true Dilbert of any. (tn 
bored) Piece of Orduazee.  .. . __../.j 
© the Piece rund about the Bal 
Ring at the britch with a thrid, At 
alſo the Muſſel- King at the mouth; Ta 
theſe two firings upon a Table at lengi nge 
and make two marks for the length of eaaWſo 
ſtring; diyide the diſtance berween:ciatnall 
of theſe two max ks intorwenty two ec wk; 
parts, with your compaſſes, and feavcniſhe Þ 
tbem. is the juſt Diametet 5 then meaſu 0 
wih your cumpaſſes haw: many webe i 


rr . 
Are 
11 1 n 


Thedtriof Gumnetys 43 
dpartsof an inck, each pf cheſe Diame 
is are; ſubſtract the greater Diameter 
t of the leſſer, and tak the juſt half of 
je difference, and that it the true Diſpart, 
inches and parts of an inch 


1244 


En 10! 1120 
44 1-01-91); 16 293577710 717] 2713 Ol 
Suppoſe when I have meaſured the 
ngch-of each ſtring; and 'dividedir into 
venty two equal parts; I find'that ſeaden 
irts of the longer ſtring are ten inches} 
d ſeaven parts of the fhorter are Eighe 
ches, I ſubſtract eight out of ten, and 
ere remains two, the juſt half of this is 
he, which is the true Diſpart. 


Anot her way to Diſpart any Piece 


Take two ſticks (each of them muſt be 
nger than the Diam: of the Piece) and 
Iſo make a plummet of lead to hang in a 
mall thrid, put one of the ends of the 
ick;, which ycu fnhall lay axroſs che top of 

Baſe - Ring, to and fro, untill ihe plugs 

Net deſcend ing from the end thereof, Pet 

( — | 

Wc; ng; 


44 The art of Gunnery! 

Ring; then keeping faſt the ſlick in i luſ 
place, hang your plummet by the och Ira 
fide of the ſtick, untill ir juſt touch i. 
metall of the Baſe-Ring on that fide; whe 
you have thus done, cut off the ſick .. 
at that place from whence the plum 
deſcended perpendicularly; and this leng 

is the juſt Diameter of the Baſe-Ring , 1 

on this manner you muſt make the lengi 
the Diameter of the Muſſel-Ring: 
nally, put theſe ſticks together, and f 

the difference, the juſt half t hereof is 
true Diſpart: But I could adviſe the i 


biens pra itiober totry both wayes; anf 
again, otherwayes he may be decen 
For e better underſtand ing of this 


— — — — wo 
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oo, I have here fixed the demons 


C third way to Diſpart 4 Piece of Ordnaice; 


1 the Piece be got Chamber bored, 
n priming iron, and put it down 
ne touch- hole, untill i it Roparabe camel 
che bortom of the bore, there makes 
ark level with the Baſe- Ring, apply 
riming iron. to the bottom of che metal 
e mouth, and ſo much higher as the 
Ark is wbich you made at the Baſe · Ring) 
hen the Muſſel-Ring, ſo much is che true 
Diſpart, 


CHAP. 34. 


s obſervation to know whether Jour Piece 
be Chamber - Bored. 


$4 Irft , Diſpart the Piece the two firſt 
way es and when thoſe ewo wayes agree 

in one, take that for the true diſpart ; then 
with. your priming iron take the Diſpare 
this laſt way, which done, compare it 
wich the other Diſpart firſt found , — 
what 


winery] 


whit ie wants is the juſt difference'sfii 
Chamber from the — — the Picte 
Suppoſe the Diſpart truly found 
Ges ft her be free bite meh | 
laſt way to be but two inches, it ſhewshy 
che Chamber differs from the true Bork 
each ſide dne inch; ſo chat if the Boref 
the tece be ſix inches high, the Chan 

g one inch on each {ide lower, is 
four inches High ': ©'This übſervatien 
would alwayes have yon to make; thety 
be not afterwards deceived,; in maki 
Cartredges 15 aper. 75 load the! 
Withall. 


— 


To know what 3 every ſhot muſt be 
to ft any Piece of Ordnance; or to ch 
ſhot for Ordnance, - . 
Dude the Bore of the Piece i“ 
Twenty equal parts, and one of the, 
parts is ſufficient vent for any Piece; i 
reſt of the nineteen parts muſt be the heig) 
of the ſhot; But moſt Gunners now adi | 
allow the ſhot to be juſt one quarter of pie. 
$272 ine 
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nh. lower than the Boe cas; piece; 
hich tule makes the ſhot too big for a 
Ca mon, andoo little for a Faulcon ; bur 
che mouth of the Piece be grown wider 
hen the reſt of the cylinder within, by often 
hooting ; to'chaoſe a ſhot for ſuch a piece, 
ou ppt with ſeveral Rammer Bend 
mill you find the Diameter of the Bore 
f chat place where the ſhot uſeth to lie 
the Diece ; and a ſhot of one Twen⸗ 
ieth part lower than that Place, is ſof- 
icient.. 
Eve Gunner ol ber to try his Piece, 
"ry it: be not wider iche mouth 
an the reſt of the Chaſe | 5 and then Pro- 
85 to chooſe his hrt. : | 
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To. find what Ps , ality and meu. ae 
in Rieces of Ordnauce. 


— ſoon as you have Aiftharzed a Piece 
"ot: Ordnance, cover the mouth of the 
Piece > Cloſe and ſtop the touch- 8 

that 


? . 
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chat inſtant 3 by this you.maykoow Lu une 
unknown cracks. or fla ws de go through, 
the metal, for if they do, a viſible ſat hn 


S. ? 38 1 i 2 
"Allo. ii it 8 good. way. when the all 
ſhincth,torake a tee) (er other ) Lan,; 
glaſs, and wich the ſame reflect the beau - © 
of the Sun into the mouth or hollow 
linder of che Piece; for by this mea I « 
bright and clear light will be wighio art 
by that ſplendid light you ſhall ſee en 
flaw, crack. os — | 


ut in caſethe Sun doth nat thine, tali 


ſtick, ſomwhat lo er than the Piece, haet 
cloven one end of he ſaid lick far to haſſeig 
an end of candle, put the ſaid ſtick , willſhe fl 
the candle lighted, into the Piece; by i R 
light obſerve , ſo well as you can, whethſeſt- 
from the one end to the other, there be i 
of the aforeſaid in the Piece,  Wimi 
Alio, if ( inſtriking a Piece of Artiſlaſſ te 
upon the outſide of the metall with e, 
iron hammer ) you ſhall at any ſtroke hei eig 


8 hoarſe ſound , then withoue doubt Piat 
ate bonycombs , &c. burtif you ſo ftrikniiſſhe ſ 
the Piece ſhall at every ſtroke hear 2 Ws yo 


The pos Gere 4p 


—— alliredly the Piece 3 
gero e e em 


18 
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" 


» 


CHAP. es : r 


Yow to find the Diameter of ary round ſhot; 
h the circumference. 


Ou muſt gird the ſhot with a line, then 
divide that line i into n two equa) 
rte, and ; | * 
ven of f (ON. 
ole parts 
the _ 


right of < 
he ſhot. 
"Boe the 
- way 
f avoid NN 
10 take 
eight or 
Diam: of 
ie ſhoe with a pair of Callapar compaſſes, 
you may fee by this demonſtratlon. 
X Alſo 


J The ar of Gunnery. 

„ {Alſo by ſuch a pait of Callapers yu, 

F may Find he Diner er of the Baſel 
and of che Muſſel-Ring of any Piece 
Ordnance; and by taking half the dif 
ference of thaſe-two Diameters you mij 
make the diſpart. m 
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Bullet, to 


How by 0 the height and we igbt of ul 


ind the weight of another li ih 
let, the height being given. 


"A Bullet of iron of {ix inches high, weigh 
Lerh thirty pounds; "what | will M 
like bullet of ſeven inches in heig 
weigh 2 Reſolution, firſt , Multiply f 
cubically , then multiply ſeven cubicalh 

then as the cube of ſix is in proportion 

the cube of ſeven, fo thirty pounds (ui 
weight of a ſhot of fix inches high) is oc 
ſo many pounds as a ſhot of ſeven inch 
high will weigh. hb 
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Fun 1 mukiply fix cubfcally ; chere 
ariſech wo hundred and ſixteen, then I 


multiply ſeven” cubically ,- which is three 
nel a 


forty nine; then I ſay. ;; as two 

hundred and ſixteen is ta three hundred 

forty three, ſo thirty (the weight of ſix 

inches high) is to forty ſeven pounds, ten 

inces; and one quarter; the weight of 4 
ſhot ſeven inches high; EE 


How to belp thoſe thit camuet abftrats the cubè 
rest (to reſolve this proportion] two ſes 


Veral wayes. 


The felt way is; to learn che ſe of 6 


Table gef cube roots', which I have an- 
ered for the uſe and help of ſuch as can- 
ot extract the cube root ; becauſe my. 
ook ſhould” be as profitable an help as 
iy Book ever | hath yet been; for by 

Is Table; you may learn to work a- 
moſt any concluſtsn; as well as if you 
duld extract the Root, and With mote 
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| 4 a excellent Table 2 find the Cube ro 7 


of any number not cxteoding 2000000] 32 


\The The cube. The | Thecabs.|The The cul 
oor, 25 ö * 


„ „ 
Aiw wv]; 


FN 
prowl A- 


| 


Kull 


+ > eee 


{aww} an 


|> 


rn VR 
$\- w] dj 


14. (2744 4 272 | 
142 x 202751:5|16 2 
| $1 13375 228 
155 3724 29 
163 % 291 

24% 30 


7 
2 4913 
8 (17251359 302 


er 


NP 


Fc 


WW) 

592604 
614125 
| 646056 


7 N * | i 3 1 
— — 1 — 


— 


\ ! 
58 19511284 
59 | 295379 85 
60 | 216000 86 


110592. 
117649 
125500 


G1 


73 


76 


T7. 


1135651 


78 
140608 79 493039 
148877 
157464 8 
167375 82 550408 
17161683 871282 


80 
81 


74 
71 
| 


216981 87 
62 
63 250047 89 


238328 88 


262344 90 
274635 91 
287496 92 


300753 93 
314432 94 


329199 95 


333000 96 


357911 97 


373348 98 


389017 99 
405224 
421975, 
438276 
456533 
474522 


312000 
351441 


100 


648303 
68 472 
701669 
729000 
733371 
778688 
8043 57 
830584 
857375 
884736 


1615673 


941192 
970299 


o 


f 


E 3 


1090000]. 


(P 5 * 8 3 Fai , 2667; * * n 
> TT n n T 7 % Mi "Rey A 21 . 6 
A 1 vn AR * 7 f 
"—— — * — 3 — 4 wid 2 : 
* . K * 
” 5 
1 ' 
w. an Pd... LA, ; 
* — 
* + 
f 0 4 4 
- 4 & . * 2 * _—— 
1 
* k - : 
4 


To work the loft propoſition by the Table; 


Firſt, In place of multiplying 6 cubi i 2 


ly , find 6 in the Table, and right ag 

it you ſhall have 216: which is the cij C 

of 6; then find 7 likewiſe under the ui 

Root, and under the title cube you ſhy 

find 343, the Cube of 7; then conſidt 

that ſo much as 216 is in proportion i hei 

3437 the like proportion 30 is to 47 pouiſ Fi 

and ten ounces. {| 4 

There is much about ſeven cube inch 

of iron in one pound; by this rule Me 
may find 7 thirty times in 2 16 and 7; ills 

may find ſevento be contained in 343, 

forty nine times; but this rule js not ſo po 

fect as the former, becauſe in ſubſtradi 

ſeven out of 216, you ſhall find thi 
pounds and 5 parts, which is too much, 


the fraction. 
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us by knowing the height and weight of ons 
ſhat , to know the height of any other ſhot, 
the weight being given, 
= CUppoſe the height of the ſhot be three 
Winches and three quarters, & the weight 
even pounds five ounces; I would know 
what à ſhot of ſix teen pounds would be in 
WT height, according to the ſame proportion? 
Firſt, find the Cube rpot of three inches 
three quarters, which you may doby the 
Table ; then as the ſeven pounds five oun- 
ces is to the Cube of 3 2, ſo ſixteen pounds 
is to ſuch a Cube whoſe root is the height 
of the ſhot ſought for. | 

Example, ___ 

By the Table I find the Cuhe of three 
inches three quarters to be 52 and 73 hun- 
dred parts of one unite ( for all the fractions 

re ſo many parts of one unite, the ſaid unit 
being divided into 100 parts) then as ſeven 
pounds five ounces (the weight of a ſhot 
of inches 33Diam:)is in proportion to 52 -* 
the Cube of inches 3 ? the height of the 
ſaid ſhot; ſo 16 (the weight of that (hor 
whoſe height You ſeek) is to 115 the Cube, 
— E 4 whoſe 
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Whoſe root being found in the Table, i 
four inches three quarters ,” and ſomewhat 
more: for in the Table, the neareſt num 
beg to 115, 15 107 , the juſt Cube of fon 
inches three quarters; and this number 11; 
exceeding the former by eight, this ſhe\ 
eth rhatiris a very {mall deal higher ſcar 
one half quarter of an inch: And. ya 
may alſo perceive by the laſt rule in the 3 
Chapter, that ſeven inches cubical make 
pound : now finding this to exceed 19 
(the Cube of z) eight cubical inches, y{ 
may . conclude ,.that it is one pound · an 
one ſeventh part of a pound heavier thani 
ſhot of juſt four inches three quarter 
height. | 
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To find what proportion is between Bullets 
iron, lead and ſione ; and by the knowin 
the-weight of one ſhot of lead, to ſind il 
weight of any other ſhot of Iran, bra fil 

f ne of the like Diameter. 
* proportion between lead and iron 
Lis as two to three; ſo that a ſhot of three 

pound 


jo! of lead-is ofthelike Dees 

eight as two pounds of iron 
725 he proportion betwixt lead and braſs; 

is as twenty four to nine teen 

The proportion between lead and ſtone, 
is as four to one; ſo that one ſhot of lead of 
forty pounds, is of the neigt as a ſtone 
ſhot of ten pounds. 

- "The proportion betwixt iron and braſs, 
is as ſixteen to eighteen, / 

The proportion berwixe i iron and ſtone, 
is as three to eight; ſo that a ſhot of thirty 
pounds of ſtone, is as big as the like ſhox of 
eighty.pourids 1 iron. 

The Reader raking theſe proportions into 
Conſideration , and having knowledge in 
the Art of Arithmetick may with eaſe cal- 

culate (if iron ſhot be wanting, and the 
other to be had) what height and weight 
either ſhor of lead, braſs or ſtone, ought to 
be of, to fit any piece of Ordnance: Bur 
for ſuch as are not acquainted with Arith- 
metick , to calculate theſe proportions, for 
their he pI framed a Table, that doth ſhew 
the weight of any ſhot of lead, iron and 
ſtone , from ewo inches Diameter, to cighe 
inches, dividing every inch into quarters. 5 
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1 do confeſs that ſome ſort of flone is 
much heavier than other; but ſuch as you 


EI 


pught to uſe ſhould be that which is moſt 


to tin, the leſs weight it ĩs. 
You are to note, That in loading your 
Piece with a ſhot of ſtone, you are not to 
load the Piece wich ſo much poder as you 
did formerly with iron ſnot, but abate, ac- 


cording to the proportion as is between 


compact, as Marble, Pibble ſtones alſo - 

y be found which are round; and hard 

w ſtone, ſuch as divers Tombs are made 4+ 
of, it being. ſomewhat courſer than Mar. — 
ble; all theſe to my knowledge are much | 3 
about that proportion as I have given: But : 
ſuchas is ſoft, as Free-ſtone, and the like, . 
they are not fo pondrous as the other, not 
fo fit for uſe: Alſo lead, the ſiner and nearer F 
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ne oF f Das Led Now | 
fun two is eis inches Diameter fade; caltnlaat 
lache and Lead. Hen. — T 
parts of inch poun. ounce| pln. ounc. poun. our, | 
2 It ꝛ0 half. 1 I 0 7 
one quart. |, 6|x 9 0 9 
z and a half. 3 312 2 0 12 
A three quar. 14 112 14 1 
* W we] 

13 1 1003 121 7 
3 one quart, 7 214 1211 13 
3 a hay. 8 1516 02 « 
. 11 07 112 12 
3 „ 1513 6 
4 one quart. | 16 o[10 To half, [4 0 
4 and a half. | 18 1512 1ohalf.|4 12 
4 three quar. 22 514 1417 9 
5 |» 657 18 8 
5 one quart. 30 24 20 112 8 
5 anda half. 34 11123 218 11 
5 three quar; | 39 9] 26 6[0 14 
— e e cms 
6 45 0139 9 111 4 
6 one quart. | 51 0134 0112 12 
6 and a half. 57 038 0114 4 
6 three quar. 62 0142 0115 12 

72 148 0118 o 
7 one quart. 79 8152 920 0 
7 and a half. 87 o| 58 022 22 
7 ihree quar. 96 0164 0124 o 
A * 


You' may, if you pleaſe , look into the fl * 
former Table of Cube Roots, and com; WE 
pare this with that; for you ſhall find the ®© 
Cube of each number bear the like pro; 
portion one towards another, as the weight 
of each Bullet is to another of the ſame 
metall. 3 

Example. 

The cube of 3 21s 52 R 1 

The weight of a ſhot of three inchg Ho 
three quarters, is ſeven pounds five outices, 

The Cube of 4 ; is 107 7: | 

The weight of iron ſhot of that height, 
fourteen pounds fourteen ounces; whichis 
four ounces more then double ſeven pound 
five ognces , ſo likewiſe twice 52 173 is 

405 lac, which do's not exceed 107 l in 
being ſo doubled, | 8 
The uſe of this Table is very eaſie; but 
to make it more * by this Example, I 
would know all the aforeſaid by three 
inches and three quarters Diam: enter the 
Table under the Title inches, and parts of 
an inch, and right againſt it in the fecond 
umn, won ſhall: find a ſhot of lead of 
that height to contain eleyen pounds: In 
the next you ſhall find a ſhot of iron to 
3 0 9 
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| 2 of lead and lone ( the fie 
t in the mould in which the leaden 
4 ould afterwards be caſt) to be of the 
| 5 Diameter aud weight as an tron 4h 
ef. 
ker — by ex rience ; mange 
take five parts lead, and one part tone: 
will come Foy near the matter, wamang ; 
not much above three ounces, which is no- 
ching reſpecting the difference you ſhell 
find in Pibble ſtones : Here I have framed 
a Table ok how much lead, and how much 
ſtone muſt be together, to make the equal 
weight of Iron ſnot, from one inch ſo eight 
every half inch. 


A Table 
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* — 5 or of 25 — metal, 
Table of Cube Roots. | 


0 piece be of the fm beat 
the piece whoſe weight know: 
you muſt do this, firſt ang greatelt 
thickneſs of your known piece with your 
Callapers, and alſo of the Piece h. 
weight you know not; with their Diame- 
ters, enter the Table of Cube Roots; then 
obſerves, that as the Cube of the Diam: of 
the Piece (whoſe weighti is knovyn) is to the 2 
he of the ſaid Piece, ſo the Cubceof 
rk Diem of the pie ce (hole w von 
keel) is to the weight. ſought for: 
che Piece be of another metall, firſt work 
as before, afterwards. as the difference of 
the metall, iron and braſs, is between them- 
ſelves, ſo the weight found by the firſt rule 
is to che true weight ſought for. 


Example 


64 The artof Gunner 
x Example. 
A braſs Saketof-xg00 welght , hath its} 
greateſt thickneſs eleven inches and a half, 
whoſe Cube is 1320 [35 (as appearethbyj , 
the Table af Cube Roots): Now I find, 
the Dia: of the dther braſs Piece; whole f 
weighel know not; to be eight inches and 
three quarters; and by the Table I find 
the Cube to be 669 , then as 1520 % 
(the Cube of 11] is to 669 19% (the Cube 
of 8 2) fo ryoò (the weight of the known) 
Piece) to 837 pounds almoſt; biit if the 
Piece had been Iron whoſe weight you 
fooght ,'then having done as much as be. 
fore, fiſt ſuppoſity as if ir were braſs, find 
the difference of the metals in Chap. 28 
and the difference between Iron and brafs 
will appear to be as 16 to 18, braſs bein 
the heavier; then ſay, as 18 (the weight 
Braſs) is to 16 (the weight of a Piece of 
irofi of the ſame bigneſs) ſo 837 (the 
weight of a braſs Piece) is to 744, the 
weight of an. iron Piece of the like ſhape 
and magnitude, WE 
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J CHAP. 34. 
Hor by knowtng what quantity of pawarr 
will load one Peece of Ordaasce, to 


know how much will load 
any other Peece. 


: His C haptet or Propoſition is rcſol» 


| ved almoſt like the formet: for frft 

you muſt find the Cube Root of the 

Aiameter of the bote of that Peece, whoſe 
allowance of Powder for a charg you know: 

and alſo the Diameter of the bare of che 

BFeece which you would know how much 
ſheuld load, or charge it, then by the Table 
finde their Cubes, and as the cube of that 

vou do know is to the cube of that you 
know not, to the quantity of powder known, 
is to that ſought for. 


| Ex ample, 


Fl Saker three inches three quarters 


iameter of the bore requires faur pound; 
what 
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what will a Demicannon of fix inches and '; 
an half require? the cube of three and three th 
quarters is 52 and 73 hundred parts of anuſ gr 
nite, and the cube of fix and an half is 27% pe 
and 62 hundred parts: Then ſay evermore dh 
as 52.73(the cube of three and three quit: ¶ -{« 
ters) is to 274, and 62 hundred pars foi 
(the Cube of fix inches and an half nit 
ſo four pound of Powder to load a Si no 
ker, is in proportion 20 pound 13 ounce che 
the Powder to load a Demicannon. You a cet 
likewiſe to underſtand that the Demican 41; 
ſhould be fortified ſo well as the Saker: i tec 
cube of the diameter of the Demicannonii-.; 
274, of the Saker 52, the weight of the 4. 
ker 1600 , what ſhould the weight of th 1 
Demicannon be; then ſay as before, as 
(the cube of the bore of the Saker) is to 2 
(the cube of the Demicannon bore) ſo 160 
(the weight of that Saker) is to 843 , th 
weight that ſuch a Demicannonſhould lt 
of, that can bear ſuch à proportionabk 
charge, according to the Saker: But ſuppo 
the Demicannon to be no more than 6O⁰ 
vreight, then you muſt multiply 6000 by 2 
Pound and 13 ounces (the charge alrea 1 
calculated) divide by g431 the weight, al bo N 
| 11 


The irt of Gunnery. 6% 

ſhall find 14 pound 1/3-6urices ; which 
15 ſufficient charge for that Peece: thus you 
are always to take care of over-loading your 
beece, which crrour divers run into, when 
they call a Peece a Demicannon, they pre- 
ſently load her with ſo muchas is allowed 
or ſuch a Peece ſo named, ſeldome exami- 
ning, whether the Pecce have metal e- 
naugh for ſuch a charge, by which miſtake 
chey ſtand in danger of their own lives, and 
others too, which are about them; which 
may be eaſily prevented, as is above decla- 
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To find whether a Peece of Ordnance bt © 
| true bored or no. 


du muſt provide aPike-ſtaffe,about 
| à foot longer than the bore of your 

, >. Peece;and at the end thereof faſten 
: Kammer head; that will juſt fill all the 
bote under the touch - hole, and at the other 
| | F 2 end 
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end of rheſtaffe you mult bore a hole, bi F 
enough to put thorow a rod of iron, which 
- muſt hang from the ſame; and at the othe 

end of the rod muſt be made a weight abo 

the bigneſſe of a Saker (hot, this is done; u 

make the pikeſtaffe and rammer head toli |- 

with the lame part upward, when they | 

taken out of the Peece, as they did w 
they were within the Peece: then you mwlif 
put your Inſtrument, thus prepared, into i 
Peeceʒzletting the iron ball (that is at the ih Þ 

of the rod which is put thorow the ha 

bored acroſſe the pikeſtaffe)hang perpendifſſhe 
cular; then take your priming Iron, or ſani 
other Bodkin, and put it down the tau ci gf 
hole, to the rammer head; making a mai 
therewith. this done, draw out your Inſin 
ment; andlay the ſame on a long table, wi 

the Iron ball hanging off the end, perpendiſff 

cular, as it did when this Inſtrument was i 

the Peeceʒ then obſerve whether the mal 

you made upon the rammer head, when / 

was in the Peece, be juſt on the upermoſt g 

ol the ſame; if it be, the bore at the Pee 
lyeth neither to the right, nor left hand 
you find it a quarter of an inch on the rig 

or left hand, ſo much lyeth the bore ei 


1 


The i Figy or ofthe Taflrimage withinthe Ness; and ofthe 

" Iron b ill hanging at the end of the ſtaffe, that after e, 
ben it is laid on a Table, by belpof the ball, it wy "20 
af lie with that Part rupwards as it did: inchePecce, e 


| K=i. 8 | 
„%, „ — 
Os 


1 gure * FE Inſtrument laid upon «Table, that — 
I the ball of Iron, hanging 
15 Table, it may repreſent bow che Inflrumene 
The Peece , and whether the Rammer head be 
or marked on the upper part or not: —— 
ing (when marked . the Peece, 
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tothe right, or left; and the Peece in ſhoot· 
ing muſt be ordered &charged accordingly. 

By this aforeſaid, you may find whether 
the bore incline to the right or left: but to 
know whether it ly alſo upwards and down. 
wards, and not in the middle, that wiy: To 
know this, find the diameter of the Peece 
atthe touch-hole, as is before taught; then 
take a wire and bend it a little at the very 
end, that it my catch at the metall, when 
you draw it oit of the {aid touch · hole: after 
this wire is thus prepared, firſt put it in at 
the touch- hole, till it touch the bottom of 
the metall in the Chamber, then holding it 
in that place, make a mark upon that wire, 
juſt even with the ſaid touch-hole, after - 
wards draw up the wire until it catch at the 
metall on the top of the Chamber, and 
holding it there make a mark, as beforeʒthe 
difference between the two marks is the juſt 
wideneſſe of the Chimber , and the di- 
ſtance between the firſt mark and the 
end of the wire(having half the diameter of 
the Chamber of the Peece ſubtracted from 
it) will leave half of the diameter of the 
Peece, if the Peece be true bored ʒbut if rh145 
number be more than half the diameter, 
F 2 hen 
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then the bore lyeth too far from the touch- 
hole , and the upper part of the metal is 
leſſe, the under Part hath 


thickeſt; but if 
moſt metal, 


Example, * 


Firſt , I find the diameter of the Peece tg 
be 12 inches at the touch- hole, then with 
my wire I find the bore to be in diameter 
four inches: to the bottom of the meta 
it is ſeven inches and an half; the half of the 
diameter or bore is two inches: which be- 
ing added to the diſtance from the ſecond 
mark on the wire, or ſubſtracted from 
ſeven inches and an half the firſt mark; 
leaves five inches and an half, which is 
leſſe than half of the diameter you firſt 
took, by half an inch: therefore as I ſaid be- 
fore, the greateſt part of the metal is under 
the bore, and thePeece likeſt to break above; 
alſo when you make the diſpart for that 
peece, you are to make it halt an inch ſhor- 
ter than beſore, the like obſervation you 
muſt have to make it longer, in caſe the 
m tal be thickeſt in the upper part. 

Thus I hope I have given reaſonable ſa- 

tis- 


ti faction concerning this point, and I am 


wenn 


ſure on that manner as was never taught 
before the truth is, there was never any 
way taught before that could perform this 
thing, the peece lying in its carriage; and 
how laborious it is to handle a great peece 
out of a carriage, let Gunners judge I made 
two ſuch Inſtruments as are taught by Ma- 
ſter William Bourne, in his Book, called The 
Art of ſhooting in great Ordnance , (hap. 2. 
buenetther I, nor I believe himſelf,could e- 
ver uſe them, when the piece is in itscariage. 
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CHAP. 34. 


A deſcription of all ſorts of Ordnance from 
the Cannon, to the baſe : of their weight, 
loading, ſbot, and all other things 
appertaining to them. 


Of the Cannon. 
Cannon is eight inches diameter in 
the bore;ſhe is alſo commonly 8000 
weight, and about 12 foot long, the 
FH doad 
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load of Cannon powder: is two diamerett nn 
of powder, which is 32pound eight ounces! In 
the ſhot ſeaven inches and an halt high, wey. 
eth 58 Pound: the length of the ladle 24 
inches, and the breadth thereof 14, three 
quarters. 


Of the Demicannon. 


Demicannons of the greateſt ſize are fix 
inches three quarters in diameter of the | 
bore, the ſhot 2 inches and five eight parts 
of an inch in height,weighing36pound:the 
weight of the pecce 6000 pound; and in 
length 12 foot: and requireth for its charge 
in Cannon powder 18 pound, being neer 
the filling two diameters of the Pecces bore; 
the length of the ladle 23 inches, lack one 
quarter, and the bredth 12 inches. 

The ordinary Demicannon, the height of 
the bore is ſix inches and an half; the 
height of the ſhot ſix inchts and one ſixth 
part, the weight of the ſhot 32 pound, the 
weight of the pcece aboyt 56e poundʒthe 
prece is in length about ten or eleven foot; 


| and 
9 
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ud her charge in powder is about 17 pound 
gs ounces; the length of the ladle is 22 
ey. Inches, and the breadth thereof twelve: A- 
4 other ſort of Demicannon are in diameter 
te ef the bore fix inches and a quarter; the 
eight of the ſhot ſix inches, the weight 30 
zund 3 the weight of the peece 5400, the 
length ſometimes twelve, ſometimes ten, the 
arg in powder 1 4 pound: the ladles length 
20 inches, the bredth eleven and an half. 


Culuerings. 


Culverings of the largeſt ſize, diameter of 
e bore five inches and an half, of the ſhox 
ive inches and one quarter, the weight of. 
ſhot twenty pound, of the peece 4800: 
heir length ten, twelve, or thirteen foot, 
their charge in powder twelve pound eight 
ounces which is near two diameters and an 
half of powder, the length of the ladle near 
ſixteen inches, the bredth ten. | 
Ordinary whole Calvering, the height of 
the mouth of the pecce five inches and one 
quarter; the belals of the ſhot five inches, 
the weight ſeventeen pound five ounces; the 
| weight 
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weight of the peece 4500: the lengthof t 
peece twelve foot, the load in powder ele. 
ven fix ounces, the length of the lad iii 
fifteen inches, the bredth nine and an hai 

with ſuch a peece as laſt named, I found u 
the leagure before orceſter, that it carrieiſſae 
400 yards point blank, & 800 by the mer 

Culxverings of the leaſt ſize, the height, 
the bore five inches, the height of ſhot foot 
inches, and three quarters; the weight i 
moſt fifteen pound the weight of the peec 
4000: the length twelve foot, the charge. 
it in powder ten pound, which is mucho. 
bout two diameters and an half; of the boniſfiei 
full:the length of the ladle fourteen inche 
and one quarter, the hredth nine. 


Demiculverings. 


The elder ſort of Demiculverings, the 
height of their bore is four inches and three 
quarters; the height of the ſhot four and: 
half; the weight twelve pound and an elevei 
ounces, the weight of the peece 3000, the 
length ſometimes ten, twelve, or — 

- the 
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thike. charge for this peece 8 pound and an 
ele fall; the length of the ladlethirteen and an 
dk, the bredth eight and a half, | 
all The ordinary Demiculxering, the bore 
I aur inches and an half, che ſhot four and 
tetiine. quarter, the weight ten pound and ten 
| Yunces and half; the uſual weight of the 
eece 2700 : the length ten foot, requireth 
four her charge in powder ſeven pound and 
ie quarter; the length of the ladle twelve 
reaches three quarters, the bredth eight in- 
eq bes. ile ie 
hi Demiculvering lower than ordinary, the 
eight of the. bore four inches and one 
urter ; the height of the ſhor four inches; 
e. weight nine pound, the peece 2000 
eight: the length nine or ten foot, their 
a pe in powder fix pound and a quarter: 
he length of the ladle twelve inches, the 
redth eight. | | 


the | 

rec Sakers. 

da 

ven Some Salers of the oldeſt ſort, caſt in the 
the 0 of Henry the eighth, and Edward the 
en ixth, are four inches in height at the ä — 
he the 


” en 4 
WS. 


; 76 The art of Gunnery: 


the ſhot 3 inches 3 quarters, the weight; | 
the iron ſhot 7 pound 5 ounces, the weigh | 
of the peece.1$00,the length either g or i 
foot, and requireth for her charge in Cul l. 


24 
; 7 
1 7 


non poder 5 pound, it being found by af 
perience to be ſuſſicient, the length of 
ladle 11 inches, and the bredth 7 and | 
quarter. 5 17 
Sakers ordinary, the diameter of their buf... 
three inches three quarters, height of tigh, , 
ſhot 3 and an half, weight fix pom Pe 
weight of the peece 1500, length 9 fog 
charge of cannon powder 4 pound, leni e 
of the ladle 10 inches and an half, M. 
bredth 6 and three quarters. 
. Sakers lower than the former, the diam 
ter of the bore 3 inches and an half, M 
height of the ſhot 3 and a quarter, e 
weight 4 pound 3 quarters, the weight. 
the peece 1400, the length 8 foot, and buff Ie 
neth in powder 3 pound 6 ounces, the lengſ an 
of the ladle 9 and 3 quarters, the bredthFF, 
inches and an half. 


[7 A 
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4 


Minions. 


and 2 quarter Diameter in the 

, the * 3 inches, the weight 3 

ne 100 three quarters, but it were better 
1 ſhot were 4 pound weight, then it 
ould not have too much vent, as one of 
Þ 9nd 3 quarters hath , the weighr of the 
tece 1000, ſometimes 800, the length 8 
ban comporteth in powder, if of 1000 
eight, 3 pound and a quarter, if of 800, a 


165 


1 

w 3 
2 — 9 the largeſt fize, are three 
Ab. 


Pound 4d a half, length of the ladle 9 
aches, the bredth 5. 
Tube ordinary Ainion, the mouth 3 inch- 
high he ſhot ſhould be 3inches wanting 
Half a quarter, the weight 3 pound and a 
quareer, the weight of the peece 750, the 
|: ch 7 ſoot, the charge in powder 2 pou 
Had an half, the length of the ladle 8 and 
Ta half, the bredth 5. 


Fauconss 


78 The art of Gunnery: 
| ne 1 
| 500 
The height of the mouth of the pee 25 
3 inches 3 quarters , the height of the u. 
2 inches and 5-3the weight, two pound ani 
half, the weight of the peece 750, the leng 
7 foot; it burneth in powder 2 pound andi 
quarter, the length of the ladle Sand a qui 
wr the bredth of the plate 4 inches and i. 
| Alte. | WS 


F aucons. 


Fanconets; 


The mouth of the peece is 2 inches and my 
quarter high, the ſhot 2 inches and hal: 
quarter high, the weight of the ſhor oh. 
pound 5 ounces , the weight of the pets 
400, the length 6 foot, the charge ol 

nd and a quarter, the ladles length 7 an; 
an half, the bredth 4 inches. ö 


8. 

| 8 
v 
Rabanet. a 

1 

The Rabayet hath in diameter at the bot? 
ene inch and an half, the height of the fhi 


On 
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Ine inch and >-3the weight 8 ounces, of Iron, 
ind of Lead 12, the weight of the peece 
oo, the length 5 foot and an half, the 
large in powder three quarters, the length 
r the plate of the ladle inches and a quar- 
er, the bredth 2 and an half. EI 


nd 
hy) | 


* 
1 


Baſe. 


\ 4 


The diameter of the bore. of this maul 


Peece is one inch and a quarter, the height 


Fo 


LY 4 
* 
my 


ff the ſhot one inch and half a quarter, the 
weight 5 ounces of iron and 8 of lead, the 
veight of the peece 200, the length 4 foot 


1 and a half, length of the ladle 4 inches, 


* * 
N 


plates bredth 2 inches. | 


in alk this Chajter I have made the ladle 
ut three diameters of the ſhot in length, 


and three fifth parts of the circumference: 


From the Cannon to the whole Caluering, 


allow the charge of powder to be about 


Irxo diameters of the peece: From the Cul- 


powder. 


vering to the Minion, the charge to fill two 
diameters and an half. All from the Ai- 
nion to the Baſe, three diameters full of 


— 3 
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Of iron Ordnauce, what quantity of poudlet ph 
to allow for their loading. 1 


Irſt, you muſt calculate a charge 
FE poder for the ſaid iron peece, fi 
it had been a braſſe piece, and ing 

you have not the weight of the ſaidan 
peece, you mult find it as you aretaught 
Chap. 31. of this book; when you have foul 
as I have taught in Chap, 32. how m 
wder would load the ſame if it were 
raſſe, then juſt three quarters ſo much 
ſufficient to load an iron peece. 1 
Example. —— . 
Abraſſe Sater of 1500 weight, requii 
four pound, what will an iron Dem:cullll hs 
ring of 2800 weight require, you ſhall fi 
that ſuch a Demiculvering af braſſe wou 
have required 7 pound and an half, a 
Chap. 32. as thus, the Cube of the hotre 
2 Saker, three inches and three quarters, i. 
$2173 of the bore ofa Demiculvering fou], 
| inchelſ -- 


Minn 
34 


Nb. —— m. ns 
fied £ 5 — dauere 


inch 


Wes 


three ot parts: * —.— | 
2 is juſt two inches thicker than the 
oth e, as you my ſee plainſy by this 7. 
gure, where the line divided being the dia 
. meter; 


OY 7 
per e 1 
1. + A #5 


$7 5 


2444 8 


The cube of 16 is 4096, of $4 : 274 
thenas 4996,1s to 11,ſ02744,is to y poli 
and almoſt 6 ounces, à ſufficient charge fi 
ſuch a falſe bored Ptecde. 


* 
«Y 
7 
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8 * 


4 5 2755 by 8 SI 3 8 
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reepthorow,and | 
in that piece of cloth wherewihgon 


> one Cartredge) jaſt chree 
if che Chamber thePecce in þredths 
you will find ĩt by tbe 


the length y 
__ . cheſe bei 


44 * 4 
”y Id, 
u mou 


£ than che diameter frhe 


— — 
of the bore of * peece, — the 


fr in het of an Inch Rule you m 
with powder, to make either one 
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ence; and nter 6 90 WA 


0 bee 


Neben 


d wall 
0 Seen dee e ill 
ere the (aid Peece: the dout 
whichis17 pound and 7 ounces, 2 be ti 7 ay 
' forthe Peece: : 
-21Tf-you -filÞ a Cairtredge for a car 
five- pound of powder ; to know how fu th 
and will:makeir, look in the ſecond Ta 
and firſt againſt three and three Jan . 
eltobaker bare; you ſhallfind 3 pound w 
fill — 3 quarters, in height of yc 
Careredye ,, and two pound more will all 
inches and an half; which being added to 
gether, ſhews chat your Corey i is tobe 8 
fred juſt eleven inches , and one 75 ter 
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5 pound. . 
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CHAP, 38. 


n give levell with a Peece of Ordnance, 
V nale a ſhot at am mark aſs1gned, 
© within point- blank. 


[A juſt over the center of the mouth of 
the Peece ; which you may beſt doe, 


n Vhich is the bigheſt part, and middle of 
ng, but if the Pcece be not true bored, 


L Sana 


2 Baſc- 


2 The an of une. 
| Baſ-eripg in that place, hold your head 3, A 
bout two foot from the Baſe . ring, and there jul 
vou may beſt obſerve, as the Peece is} : 
viſſing, when you are in a direct line wii I 

the Mark; this being done, give one of your iſ 
atroſſes order, to raiſe,and fall the Pee iſ * 
wich his Hand- ſpike „ as yon ſhall appoint th 
him, until you can(holding your bead about Yb 

two foot from the Breech of the Pee 2) my 
with your eye perceive the mark at Pt 
Baſe· ring, and the top of the Diſpat eiii 
ditect line with the mark you muſt ſm 

at: at that inſtant ſtop the motion of thei ag 
Pcece with a Coyne, that it may remain 


* 
7 


11 
0 
= 


you have ditected it: Then prime the het 


and g ive fire. | 1 
Before you place on your Diſpart, vwſlt 
ate tg obſetve whether the ground be level 
on which the wheels of the Gun ſtand i 6 
if they are not one higher than the ether 
the Neunes are placed juſt over the f 
tree of the Wheels, or not: Whether obs 
Trunnion lye higher on the Carriage what 1; 
the other: Whether the Gun be eruly p 
ced in the cart iage or not; I mean not fen 
ving more to one ſide than the other: VW 
ther the ſaid Carriage be txuly . , | 
od... 


7 be 4 + of was - * : 


og , whetherthe Axtree be placed 
Yiu . croſſe eme or nom: 


* Fo 75 
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14 
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for the Carriage of a Se ſhoald be 0 4, 


Meaſure the length of the Cylinder of 
the bore, and once and an half that length 
ſhogld be ehe length of the Catriage: Alſo 
_ the Diameter of che bote of the 
= the Plants ought to be four of thoſe 
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ol The 1 heels Henle Rog os Pang, 
be Pecce in height, the Saker and Mini- 
I beels mul exceed: the fotmer by one 
Welch 4558 „ the FOCI e 
[Xt Part, 

N duch your Peece 1 1 1 3 2 at one 
off wheel is þigher than the other, and the 
quonion 3 due place, the Peece not 
e e e wo 


ot 
ade, younnalt et th 7 ſethi 
oo elſe never look for g 3 


Js Gun, being ſo ill planted. - 
1 | W CHAp. 


ard Egon, A IEEE 
, e 
N. by 7 8 PE AL | 
ns ts EE 
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Ho if the firſt ſhot (by reaſon of ſome faul. 
«ii; ſpoken of in the laſt Chapter ] doe carry |; 
tothe right, or left, or over, or un- 
der the Mark, to amend it 
in the making te 
next ſhot. 
Frer you have made one ſhot, 1 
find the Peece carry juſt over the” 
Mark, then doe all as hath been b 
fore taught again, and when as your Peg 
lies directly againſt the Mark, obſerve hoy 


* 
' 


much the laſt ſtroke” of the ſhor is abo 
the Mark, ſo much longer make your Di 
part, that the top of it may be juſt feen fru 
the Britch of the peece ina direct line wii 
the ſtroke of the ſhot; when it is of hs 
length, then levell your Peece with thilf 
new Diſpart, tothe aſſigned mark, Gin 
fire, and witheur doubt it will ſtrike the 
ſame, wn 1 * 
If the firſt ſhot had ſtruck under the Mat 
8 the 


then bring the Peece in all points as before 
v8 to paſſe, mark how much of the Diſpart is 
er the ſtroke of the ſhot, and cut it juſt ſo 
fort, as being at the britch you may diſcern 
de top of it, the mark on the Baſe- ring, 


„ad the ſtroke of the ſhot ina right line, 
ben you perceive it is of ſuch a length, le- 
bell the Peece to the aſſigned mark, as at the 
frſt, then prime and give fire. 


It the firſt ſhot had ſtruck on the right 
band of the Mark, to mend it, you muſt le- 
ell the Peece as formerly, you Mund ing be- 
hind the britch of che Peece, obſerve the 
Foxe of the ſhot over the Diſpart, that part 
ef the Baſe- ring as yqu at that inſtant look 
over in a right line towards the Diſpart, and 
WE the ſtroke of the ſhot , ſet up in that place a 
pin with a little ſoft wax on the Baſc-ring, 
K bo chis pin will be in a right line with the 
of Diſpart and ſtroke of the ſhot: this being 
done, levell your Peece to the mark aſſign- 


cd, by this pin and the Diſpart, and without 
aueſtion you will make a fair ſhot. 

| For when you levell by the metall of 
dhe baſe· ring where the pin is placed and 
he mark, the Peece ſtanding at that directia 
on look over the top of the Diſpart, from the 
. "84 notch 
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bitch in the Baſc-ring , abd you thall K 
t ę peeceto lie juſt ſoratich to cle left, as 
forthet ſhot ſtruck to the right from the 4 
figned mark, Which ſhould in all IIe yhôs 
now ſtrike the mala. 
But if the fh6t be both wide and too 10% 
then you muſt uſe both directions above 
taught, to make the next ſhot : Firſt tegu. 
late the diſpart by cutting it ſhotter, acc 
ding as the ſfiots matkk is lower than the a, 
fend Matk; when this is done, than - 
proceed to my directions to mend ſhoo tig 
Wide. Theſe things done with care and 4 
Agence, eanniot chooſe but mend à bad ſhot, 
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_ Of the gagrers Quadrant which is to le uſed 
. floating at Runden, and r, 
portion the Degrer. of 4 _ 

10 Hundrant is. 

ou ne to underſtand that evety 
Y  Citck gtent and fmall is divided | 

wo 308 Pegrecs „ the caule of this 


dis 
77 


— 
» 
* 


g 


/ dividon.is, becauſe the Sun maketh his mo- 

on in little more than <tr HW through _- 
dhe Zodiack or twelve Cœleſtiall Signes, 
- which is a Year; now 360 is the next even 
number that can be divided into quarters 
and half quarters, fit for uſe ; and the Sun 
dividing his Circle thus, does give example 
to all Mathemaxicians to divide all accor- 
dingly, a quarter of which Circle we call a 

"Quadrant , containing 90 Degrees, you 
mit have a ruler faſtened to one ſide of 
- ſuch a quarter of a Circle or Quadrant, that 
muſt be put wichin the concave of the Peece, 
with a peece of lead at the end, to make the 
laid rele: lie cloſe to the bottom of the met- 
tal within, che Quadrant hanging without, 
by the plumb-line you ſhall find how many 
ol thoſe degrees the peece is elevated unto; 
ud the Quadrant being thus placed: you 
r the Peece to what Degret you 
ſhall find fir to ſhootþy- '/, , >: 
I will not make any figure of aQuadrant, 
or give other directions for the making of 
it, becauſe they which want one may buy it 
in divers places in London, but will proceed 
to teach the uſe thereof in Gunner 
Every one that will learn to ſhoot at Ran- 
po. a 4 dom, 
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dom, muſt draw his Peece into a levell high 
ground, where firſt ſhooting levell, he muſt 
obſerve that diſtance in feet or paces, then Yhr' 
mount his Peece to one Degree, and mark N 
where that ſhall gra ze: thus find the di- K 
ſtance. of every Degree , from the levell to: Want 
the 10%, Degree, and by theſe diſtances: Th be 
make a Table, to which annex the Degrees ke i 
againſt the diſtances , by which Table yo eb 
may (uſing the Art of proportion) find eie 
how far another Peece will convey her ſhot e 
from Degree, to Degtee: but in caſe you ou 
cannot have liberty, nor powder to doe an 
all the aforeſaid, I will tell you what 1 
have done my ſelf; out of a Saker eight Wat 
foot long, loaded with three pound of pow Wat 
det, at the firſtiſhoot be ing one degree moun- l 
tute, it conveyed her ſnot 375 yards, or 225 ſo 
paces: the next ſhot was at five Degrees 
Random, at which mounture ſhe conveyed We 
416 paces, and the next tryall was at ſeven is 
Degrees mounture, the Random produced Wo 
505 paces, the laſt tryal was at tenDegtees, | 
which” conveyed 630 paces, five foot ro Wt 
a pace. 309 e eee — 
' Whileſt I made theſe ſhots I loaded the 
Peeceimy {elf with looſe powder exactly 
F * weigh⸗ 
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bed, and weighed the wad, alſo I beat 


8 
1 


; : mr the ſaid wad with four ſtroaks, ſo 


8 


eas I could with the Game ſtrength I 


be time before, alſo I ler thePeece cool 


. 
1 
5 
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elf, ſtaying above half an hour be- 


* 


esch ſhot, I put no wad after the bul- 
- Wt becauſe the Peece was mounted. Iam 


ee ifT had nor taken all this care, I ſnould 


- Sthave profited by all theſe ſhots: When 
e were made, I a the ſtrength of 
powder, the whic 


I carefully noted 
wh, alſo] 5 ſome of it to compare a- 
wWwhenIſhould have other powderztheſe 


"Wines I would adviſe every one to obſerve, 


Wi meanerh'to be cunning in ſhooting ar 


Anon. 5 


| 1D is the duty of a maſter Gunner ofa 


Jen or Fort, to draw an exact deſcription 
che ſaid Garriſon, and of every object as 
ech near his Works within the reach of 


"Mis Guns, by which means he ſhall hot be 


FWoubled to take the diſtance , but be ready 

all times to know the diſtance by his Map: 
en after he hath made one ſhot, he by the 
ole of Proportion may be able to make ano- 
er ſhor to any diſtance he pleaſeth,exaple; 
Nuppoſelfind the diſtance by myMap _ 
| 1 Tn the 
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the firſt ſhotgrazed , to be 704 paces; ih 
how much muſt I mount the peece ra 
vey her ſhot 900 paces, you mult propa 
on theſe diſtances ofRandom to thoſe in 
Table;ſay,if 407 Paces require 370 p 
(as the Table hath it at fout Degree 
Random) what number to be found ii 
Table againſt that Degree which 1 
mount the Peece unto will go req 
Multiply and divide, and you ſball fic d 
which number is not to he found in the 
ble, but the next leſſe is 461, again 
Degrees, and the next greater num 
305, againſt ſeven Degrees, the diffes 
between theſe two numbers is 44, wi 
ſhew that the Peece muſt be mount 
ſix Degrees and one third part, for toi 
the diſtance of 900 paces, becauſe 46 
leſſe than 473, it deing one third part ali 
of 44 the difference: 2 
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n. rt 17 ae 11 
81 preſent unto your view the Table 
FR andom: which I made by my own ob- 
Vati 91 oy... Zn, eg 
yy one i Degrees | Randons: 
he can get pouder Deg v, Rendones. | 
0 | ce one by his 225 
7 and 274 
mays remember to 323 
V ſoine of the 370 
eee to 416 
; Ks proportion, as 461 
ave taught in the 305 
548 
389 


th any o- 
630 
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22 that af- 
ds he ſhall 


ye Fe occaſion to uſe; 

it this is one of the excellenteſt properties 
{ 85 N 12 to a Gunner, and without this 
eledge he ſhall never be able to make 
a mot, becauſe at the time of a Leagure 
b Laa often change his powder, at ſuch a 
um ic I have had — pound of one ſort, as 
1 bod 23 1 5of another ſort,as both by ſhoot- 
Ms , and Th my W have experi- 
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"Yes to 2 efſeAuall ſhot out of uf Fe 1 1 
Detee of Or dnance at Random. 


Very one that hath charge of a e | 

muſt at one time or other obtain le 1 
— of hi his ſapetiours,ro make two or thy 
ſhots at leaſt out of his ſaidPeece, and m Ih . 
ſuring the diſtance from the Platform to 
firſt graze of the ſhot, you mult apply 


my Table, and by the Rule of Proportion 
in the laſt Chapter, find hat 8 
ſhall need to mount the Gun for any ok 
ſhot at another time when You ſhallky 
occaſion. 2 
Firſt; When) you come to your Peeceſ 
yourBoudge bartel on the wind- hand th ; 
of, and cauling one of your Matroſſes to hok 
the ſame allope, thrpſt your Ladle i into i 
ſame, filling i it füll of pouder,and then f | 
it wirh a Ruler, (for by ſo doing, you mk 
know - juſt how many pounds and ount 
load your Peece withall ) then Fa 
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Four Þ iiga juſt under the ff; # the La- 
* e, thruſt the fame home to the Chamber 
the Peece where the powder lyeth' 2 turn- 
ng We Ladle ſo as your thumb be direct 
e che ſtaffe, and in ſo doin 75 the powder. 
F ill 1 empt it ſelf out of the Ladle, 325 Y.. 
uh N ndrawing out ourLadle:! with 8 Tam- 

AE - * 30 5 
1 po at the other end of that ftaffe ,-thruſe 
ne the powder, e Your aſſiſtant to 
1 his finger or thumb c ole on. the touch- 
11 ho ha , then taking 4 cloſe round wad 0 hey, 
nes Tie 19 813 e, thruſt in the ſame with 
wy kr Rainer cad that i: 15 55 fte Spunge 
E ( for if you ſhould do it with that on 
Ladle, i ir would ſoon zofen the plate of 
0 bt 1 rfon 


45 you wn "500 with Cartred- 

„ which I count the beſt way; providing, 
ita: a although they hold the like quantity 
1 ) they be all of one thickneſſe: 
ile = ſhould find much deceit in 


it | hooting: {lit it a little in that place, which 
du be conveyed under the touch-hole; 
en put it home with the end of the Ram- 


mer 
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mer, and wad p t t home to it2goo ” 


wad, then tutn inthe ſhot, che Pxece 
loaded, 3 4s I have taught you, take thei 
ſtance to the mark,by ſuch means as I te 
in the 39 Chapter of this Book: and alſo q 
ſerye, how many degrees che platforiy 
cither higher , or lower, than 827 
ve d 1 


with. your Quadrant: after you 


thus, anc culated whar deg ree you nj 90 


mount the Gun unto, to reach the mark * 
the (aid; 4 be? oxy the platform, i 
tract the pr „ out 175 the de 
random; —_ et aid mark be h 
the platform, adde 555 | 
tude,td the be. of Ran lom,a 
corrected 175 re vc 
1180 che R 


ell & che 5 — W. ph Y 

the ceurr ef your ein | 

grees an pate of 

are to mount the GT r 
rence ; Make py ſhot, foe [omg ge 
on, you * eithet ite e dae i 
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the mark. 
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Example, 


% "E a "ole char when you make trial of 

hes Tov, us is (pokenof Rae erage 
his Chapeer on that at 1 

= a levell ground, the Aer 


{ga 


one oo paces , you being cal 
— 208 againſt: a Citie, or — 


appointed to play your Gun 
6 8 alſo finding — be beyond 
en the diſtance being 560 paces3 
Ich uche ſaid place is lower chan where 
& plant your Gun, by one degree, 
t t part, then to know the degrees 
Wenmure, (ay, as 700 — — 
ven degrees, out ot Yo 
x to 5. (che diſtance of Ran- 
u found in my Table of Ranges for ſe · 
ven > s) fo fon ( thediftanceto the 
wr! er ; this number isto be found 
0 ren or the neareſt number umoir; - 
ipft that the d rees: the parts of che 
- ; = $ — alſo be found, by fabſiraQin 
th he neareſt leſſe number, out ofthe neare 
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he 
een number: thus looking in the Tablet 
H areſt leſſer number is 370, the neateſt 


greater 
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greater 416: one ſubtracted from the ot 
the difference will be 46:40 4 differeth fi 
416 but 12 parts, which is a little above offs 
quarter, fo that your degree of Randoqi 
four and three quarters, or five lack 
quarter; becauſe the mark is lower than 
platform, ſubſtract one degree and one 
part orten minutes out of four degrees, aulft® 
three quarters; or 45 minutes, and then: 
main is three degrees and 3 5 minutes, thi + 
true height to which your Peece muſt bee 
levated, to reach the mark. 1 
If the ſhor graze either to the rig 
left, you are to mend it by the dĩrectiomi 
Chap. 39. but if over, then you are to conſii 
the diſtance , how much it is beyond al 
the next ſhot abate ſo many minutes ouiaiyp 
your mountures, as the diſtance: beyond 
mark does require: if ſhort, you are 
adde to your mounture, as if the like nu 
ber of paces that you ſhall find ſhort , M 
been wanting to your diſtance, then proc 
as before, 1 2 
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Suppoſe the ſhat graze over the mullifyj 
20 paces, ſubſtract this 20 out of 36, 
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lande, and mount the nexe ſhot according 
k. ine mark were but 340 paces diſtant 
ie⸗ rs; ſtiorr, make the next ſhot at 


„I mean at that degree that will 
ſo fohar, * 18 
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CHAP. 4: 


ne to male another ſort of Intrument , callta 

5 1 "the Guiiners Rule: which will ſerxe to 

. elebate 4 Perce of Ordnance , with 

e facility than the qun- | 
ners Ann ont. | 


Y Ecauſe his Quadrant afore mention- 
cd cannot be'convenienclyuſed ar all 
mes, for if the wind be high, you 
very much adoe to make the 
ind ill beſides, it is a great trou- 
p of a vally, and the 

14 fa Hill, when the mark is not le- 
" = , alſo in fiekd ſervice you cannot uſe ir, 
ert onely in a Lea re or out of a Gartiſon 
fir isb ured the lumb . line is o- 
: roremedy all 

this 
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this, the Gunners Rule was invented, i 
figure whereof you may ſee in the following 
page. This rule muſt be ſome 10, 12,or 1 
inches-long , according as the Gun will 
quire , it muſt have a long ſlit down i 
middle here ee it almoſt into tuo 
but one ly held together by a little pee 
the head and the foot, which muſt be citen 
lar according to your Gun , as you mayſe 
in the figure, where the Inſtrument is de. 
ſcribed, ſtanding upon the britch of a pee 
of Ordnance: in the middle of the ſmall am 

narrow ſlit you muſt place a lute ſtring, a 
upon that à bead, which you may mom 
up and down at pleaſure, or if you can 
get a lute ſtring, you may uſe a good thrid 
inſtead thereof, this bead muſt be ſet to ſoch - 
an inch, as you. find is agrecable to ſuchi 
degree, that you muſt mount your Gun us 
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to, in this figure, the bead is at four inch 
and half a quarter: on one ſide the ſlit mi 
be placed a diviſion of Inches and quatten 

e placed the Degrees and Miputes, hei 
| you (ball find — 7 End of your Guy - 

ow many Inches and parts goes to mi 
one Degree. If you make l * 
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ee bert the Gunners Ruler ſtanding on the briteh of a Perce. 
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one onely Gun, then may 9s | 
Degrees, bur if for raw . 1 
you mult not figure the ſame, for the de- | a 
oy once placed on, can ſerve erent 1 

un. | 


$5555 288888861 f 
CHAP. 43. 1 
Bew to di bide the Gunners Rule into ; | | | 
Degrees, byk 7 "op of 6 . 


PU 


| 7 you make your Ruler foe 6 one « . 
nely , 1 will here teach you to divide * 


rt. oppoſite fide (to that divided into if | 


Inches and tenth parts of Inches , that ive 7 
very Inch divided into ten eq )ingo . 
Degrees by the Table following, which T& I 
ble is dividetl into 10 Columes for the ten Þ [ 


degrees, and tight before this diviſion is the Þ f. 


length of the 'Gun fer Jown , ip | 
dener 1 juft againſt f 
it you ſhall have in how many Inches and F 
parts of an Inch doe make ent degree, two 
9 degrees, and 82 to rode 1 
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Ta | Table 22 "which 3 you may oy ple the Degrees onthe 
| Gunners Rule; fitting it for any Peece from five foot long to 1 
foot long, and by helpof which any Pecce may be levelled... 
to any degree without the help ofa Quadrant, 
Ruler, or any other Geometricall 
_ Inflrumene whatſoever, * 


R 


1 he length of the 1 eece. 1 1 ag, . 5 deg. , 4 deg. 5 deg. 94. 74 7 deg EP aeg. o deg. 8 ode: 
| Foot long. 1 6.3 84 11 146 167 8 229 ja | 
. an half. I 14 28 3 42/4 565 706 8417 98 9 1210 26011 40 
Foot long. 1 2202 445 _664_ 886 107 3818 589 7811 812 29 


f o and anbal 1 362 als % 2416 Bol % eee 
Ibostlong. 1 472 944 415 88/7 358 82/0 30% 1 7715 24 1479]. 
5 too oot an an half 1 383 144 716 3 859 42 to 99112 57/14 1415 78]; 
kot long 1 685 365 46 728 4010 8011 76/13 4% 126 83 
kot an an half 1 793 385 37 168 9510 74112 5364 32/161 2 
ot long. 1.89 [13 79 68% 380 47111 37/13 27/15 18/17 | 

4 9 Foo and an half, - 2 04 O06 o 0/10 oſtz 104 2116 318 

io Foot lo 2 104 20ʃ6 3008 4010 302 611147 3/16 8 

; : jo Foor an an half. 2 1 88 14 81 13 13 2815 4817 68 | 

17 Fpor long: 2 - 31/4 62'6 93/9 24/11 56/13 13 88116 20118 51 

1 — an half. 2 42/4 84% 2609 68012 I 014 5316 95019 37/21 

1 12 Foor long [2 336 6% 59.0 12/12 6Fſt5 18/17 71/20 25 
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1 ba Footand an half 2 635 20% 8910 52013 1503 78018 41a 423 0 
1 2 74s 488 22/10 9013 70/16 44% 481 92 

7 [is Foora Sh 2 84/5 688 F2|11 36114 20j27 7 479892272 42 
ar. n 2 9515 9 85111 HT 75117 7920 65123 23 6026 50; > 4 2 


P lace this Table in folio 20, little b. 


8 e 1 
Gun be 12 foot long , two kuche @ = 
14 73 1 of an inch doth make 

one « , five inches, and fix parts, (if the 
ich were divided into 100) maketh two 
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40 rts tobe divided into ten more, whi ch 
eth 100, all choſe parts ſer down in the 


Table, are ſuch parts. 
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CHAP, 44+" 


Hor to en levell to a peece of Ordnance, 
i the Gnnners Rule, at am de- 
gree at Random. 


He peece being loaded inall points 
as is before taught, and you al- 

& ſo having brought the peece in 
A tight line with the mark, the Diſpart 
being placed upon 2 


ring before —.— taken — diſtance to 
_ the mark, and found ir tobe 461 yards: 
' thefirſt ſhoryou WW 

3 pra- 


8 2 2 
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22 + The art of Gunnery. TJ 
practice conveyed her ſhot 274 yards, 1 
two degrees mounture, according to d 
rules before taught, 461-yards will require Þ} 
ſix degrees mounture, then to find by this YI 
Table how many inches, and bundrah } 
arcs of an inch, ſix degrees will require: / 
fook in the firſt Table, finding on the len Þ} | 
hand, in the firſt clumne the length of the 
peece 12 foot juſt, under fix degrees in ie 
common angle you ſhall find 15 inches, ad 
18. 100 parts of an inch; which known; I JI + 
{ct the bead that is on the firing in the ſlitẽ JF} * 
15 inches, and 13 parts, if the inch be divt-! 
ded into ioo, and cauſe the peece to be mo 
ved either higher or lower , untill you ſee! 
the bead, the top of the diſpart, and the 
mark, all in one line, ſtop the peece at th 
poſition with a coyn, prime and give fire. 
F If you would ſhoot by the metall of tie 
2 peece without a diſpart, ſubſtract the cog : 
6 of the {aid diſpart, out of the inches found 
in the Fable, and the remainer mount yout ©} - 
peece dato; if the diſpart hid been ehree YN. 
inches long, that taken out of the inches NY: 
fun in the Table being 15.18 100. wil 
legve 12, Cu. to which height in the Rule 
without a diſpaxt, you muſt moant the peect Y| 
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levell to a Peece of O rdnance without 
| the Gunners Rule. 


; 'F you have not a Ruler nor Quadrant, 
and would. make a ſhot jult at five de- 
5 grees elevation, look in the Table, and 


0 be nine foot and an half, right againſt 
this, in the angle under five degrees, you 
"ſhall have ten inches, to be the length of any 
ſueight ſtick, which you may ſet upon the 
baſe-ring,and levell over the top of the ſaid 
flick, as if it had been the bead in the Ruler; 
Ruler; if you will have nodiſpart upon the 
bpeece, mind off, and lay ir wah 8 
Aid ſtick, from which cut off ics juſt length, 
che remainer you may uſe upon 

ng, for when you have the top of it, the 
FF mectall of the muſſle ring, and the mark in 
right line, you cannot fail of making a 


b 4 good 
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> Hor to make uſe of the loſt Table, to give 5 


the length of che peece, which admit 


thus you may perform as muchas withthe 


the baſe- 


af 26 7 L vf. 
good ſhot. If the dil part in this peece were 
two inches and an half. , this cut trum th 


length of ten inches, dhe number found in K 1 
the Table, there will be leſt ſeven inches and 


an half, for the length of the ſtick, tobe 15 
ſet on the baſe ring to levell the peece with. 
out a diſpaze, _ 
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Har to make 4 [bet at the enemies 11 a # 


in the dark nig br. 


7 Hen you ſhall have occafion * up 


' (bear are light {cen in the ni 1 1 
time, diſpan yout p ege u tha Yb 


ond unflaming was candle, or wk the 


— oc ai march, that you may fe f de 


by the ligke of the fire in the {aid Guns f 


match , to lay the middle and upmoſt pu u 

| * en at the tayle af æhe porcoʒ ti 0 

a of che march, and te mar ke inane lng U 
n this + 0:9, give fire: | 
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„Hos to wake a perfe ſhot in a dark 
might, at any mark that may be 
ſieen in the daytime, with- 

? . in the reachof 
nh ' the Peece © 


5 TN the day time mount your peece (as 
you are before directed) to reach the ap- 
inted marke, and at that time place 


as mouth or concavity of the peece right 
doo rhe ſaid mark, then put the ruler that 
s red to the Quadrant into the mouth of 
ie peece , note what degree is touched in 
1 — uadrant by — and ſet it 
donn in writing, or elſe keep it in memory, 
ter that, let fall a line and plummet down ' 
s theground , from the middle part of the 
$f mouth of the peece, in the place where the 
1 toucheth the platforme make a 


marke, then carry your line and plummet 
+} tothe breech of the peece, and let it hang to 
de ground, from the middle * 
| reech, 
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breech, there alſo where it couchethills 
ground or platform likewiſe make an 
mark: between each of theſe marks dri 
line, and continue that line above two ] 
beyond each mark, this ſhall be called i 
line of directions. Now when you will ſho 
in a dark night with that peece at the ſan 
mark, charge the peece with the im 
uantity of poder, as you did when u 
— by experience that ſuch a degtee , 
you now muſt mount by, did hit the mii 
and alſo with the like weight of ſhor , thai * 
bring your Gun upon the line of direct 
ſo that the middle of the mouth of 
peece, and middle of the breech maybe i 
over it, which you may bring to paſs by h 
of the plummet; when this is done, el v, 
the peece ſo much by the Quadrant, as wll;x; 
did in the day time, and without queſtinlf.,, 
ſhe will reach the mark as before. | 
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* * to male 4 per fed ſhot at 4 company of 
tber ſmen, or footmen, paſting by the place 


where Ordnance do lye upon a levell 
- ground, an d alſo to make a good 


if” © ſhot at aſbip ſayling up 6 


Rever. 


ge the peece may goe off ſo ſoon as fire is 
ps to rhe ſame : alſo the Gunner in this 
Jae muſt lay his Gun truly diſparted upon 
"Y#levell ground, right againſt ſome mark in 
"Yiheir way, as againſt ſome tree, buſh, or hil. 
beck, and beſt of all if it be upon ſome turn - 
FF we way,becauſe in ſuch a place they cannot 
part very quickly, and when the ſaid 
berſmen or footmen, ſhall come near unta 
dat mark, or be in the turning * 
; . "5M un- 
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Supper muſt ms: his 10 

1; Likewiſe when a Gunner will ii 
at a ſhip ſayling in a river, he ought to pi 
his peece towards a cloud or ſome evi 
mark on the other fide the river, and 
fire to his peece when the fore part of wills 
Ship ſhall begin to baten mont 
of the pecce and the mark. on 
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CHAP. 49. 


Howto capſs that the ſame quantity wy 


powder and ſhot, diſcharged out of 
the ſame Peece, ſball carry 
cloſe or more ſcat 
tering. 


Aber John woot in his Book 
Extravag 77 a MM, Take 
ee or a on fOpiam, 4 

e WIe Ge ſhot, 574 it il 
make the ſaid caſe ſhot fly cloſer toge be , 
chan orherwiſe it would, this Maſter Bu 
faith he learned of aScaman,who had m 00 
. as he ſayes, and unto 3 
Maſte 
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2 . which filter fot within the con- 
Price, that it connot be driven 
| fue ani the Powder, may beſhot ' © 
| | th ou without tothe 
1 Sammer, or tto 
the Peece, - EF. 


Hen a peece of Artillery is SAL 
ed with ſuch a Shot as will not 
3 driven home unto the powder, 
rahe Gunner, to ſave this-peece from 
king, muſt fo imbaſc the motul» there- 
that faire water for two or three dayes, 
1 in at the touch hole 1 (as 
ay nmout into a veſſel ſer under the 
wh of the Gui, to fave all the Salt peter 
_— 9 theſerhings 
primcthe pee 
* much in at the touch; hole, as wr 
| w 
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wi roglaids onthe (had, But u yh 
a ſnot hath for a long time ſtuch 

— 02 n zar 
the mouth of the peece, and with the t 4 
mer ſtrike che ſhot till it do move, & ! 
poure the Vinegar out again; if it hy 
ſoaked through the pow „ then p orig 
with a little freſh powder , and give f irc 
the Vinegar could not paſſe by the ſhot} 
mongſt the powder , they — the (el 

powder with ſome water or Vinegar; wig 
it is yet dank and moiſt, prime the rub 
hole with good powder, and give fire. 3 8 
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een thabour be either more or leſa, 
5 * ht be two mens ſlrength to put ĩt 
e put in the ſhot, elevatethe 
ea little, and make a fire under the hin- 
t thereof, the touch · hole being very 
e 12 he d, then put the ſpunge of the- 
| 2 . and wet all the "Cylinder of 
Ce with oyle, that it may paſſe 
\ "Ye «4 libber : for when the fire hath ratified 
| w at r, it will burſt out ſuddenly. The 
* Bape ri ment which we have in long Trunks 
hog Tal out pellars with aire be proveth 
io. 


* * 5 9 6600610066666 
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9 4 — of Ordnance at one felf-ſanie eleuat; 
nd towards one ſelf-ſame place, with 
1 1 * like artity of powder aud ſpot, diſ- 
4 n,  -charged ſeverall times, what 

ranges is will make. 


Have di ed a peeee ſeven times in 
1 CE 25 minutes, with the like 


weigl ot powder, ſhot, and elevation, 
: found their ranges MN — 
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the-fifth 42 5, the ſixth 410, the ſev 
394forhar the greateſt difference fror 


firſd fhor,was 24paces,theſe things mill a 


kept in perfect memory,; by every one t 
learneth to ſhoot at *. — „or he f 


never good at that practice. The rea ory 0 ö 
rhefe things is this, at the firſt ſnot che bi 
let found the aire quiet, and at᷑the fers 


ſnvot it did ner onely find the tire f 
witty the firſt ſhoor, but alſo moving or i 


ding towards the place at which ir fhotʒ i 


becauſe it is. more eaſie to move and p . 
trate tat which is already moved anc 


fly the firſt. 


deyes before , through which the p 


dry and 
nt nl 


the firſt ſhot was conveye enrolls A | 
 ſerond 436, the third 440, the fou WJ. 


than that which is cloſeand quiet, it fol F 
eth that the ſecond ſhot finding in his rar 
aleſſe reſiſtance then the firſt did, will ow 
Aſecond enten! is,arthe firlk ſhot ihe pc 
der being, put in the peece, doth often tin 
find the ſame ſomewhat moyſt, eſpecial 
when it hath not been ſhor in for cer 


will nor ſire quickly i eee 
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1 23 in did before, dns 
— $, that is ; the breaking of 
— xg of the powder eve- 


knot kittens er lasen f 
eth and perchar e gives advancageby 
expulfive. vertue-, whichconrinu: 
peter doth diminiſh, or ſup in 
wee cee third Sour 
will not damn aten che 160 
ſhodt, nevextheleſs, in continua me 
thefaid — — open in be 
the aire and drying the powder by the H 
of the peece q cannot ſupply the third at 
Jens, — GY f 2 
aha ou a * 
-nesteth?! thisenuf w | 
yhoortoconrey3he | 2 paces ſho 
Aan my tieſb>icfe-is reported by 0 

Fat anany: ſhootsbeing m: de 
eAdacterpDyBipet.ee, ir chanced by fo net 
wüten, N wes le ee fonſf 
labs the month/rouchedrhic 0 ink 
Aeg paſſing by. did ſmell anto che peel 
bajouth'; a 2 joyned i 
ie — i dimmediarely afw 1 
[two into che laid pre te. which it nk 
Jecken the ſtanders by enen 
nn to he|pgtx ſaid dog/ad.alchougtrehl 
found m un bi ura vn galt tothe in — 
aer „ chen pulled imo 
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k 1 draw any Peece of eArtillery 
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x, every, 'Yundred'" weight of metall 
c man: (o 1 of 8009 
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ill draw: a: 


97 gf 8000 oi It in the Var 24, 
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755 z is chovghy ſufficient, 
= 0 : Rode weigh weight, hut in the 
"ihe be one thir d pat more, 
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4 deſcription & the Inflroment vi 
the Reader muſt learn to take 5 
depths , ate diſtances, has 


His men four N w 
988 Circle in eee 4 
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1 The aſs of hit biber ak: 
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It pelding Gd of pair Sqmiſe 
Feen 
, 3 * — 0 thorow the Sighrs 

er top of the Tower, 


Fechten but if of contrary 
| dſhadow — che diſtance from 
he middle of your foot by the parts cut, and 
divide by 100, not forgetting as well gs be- 

, to adde the height o your eye from 
5 ky on find it more convenienter to uſe 
* | the plumb line then the Index, doe thus,fix 
| the line upon the pin on which the * 
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444 move, 58. make your ater | 1} | 
ſtrument, marked "with the letters AB, 
the object you defied ku the afreſh i 
by, and the plummet line will cur the n 4 
AR Index did formerly. | | 
Suppoſe tlie Index or phimb · line cut iſ 
3 500. diviſion of the Scale oſ verſed ſhadow 
in making iny obſervation towards the g 54 
ler dor mg 4 2 ot eng } | 
13 5 var the heighthaue 
unto 122 is of Cor | 
ere oll are taught befobe⸗ ö 
tiply the diſtance from alie middla b 
legs tothe baſe 13 5, by che parts cut 
vide by:100 and the hei ig will be 4 | 
* „ to 75 yards an one quarter „ 
| dur eye, whoſe heighith as ir ſhallh £* 
fon muſt dane to che Wenn nut 
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. to find the height of a ny Tower 
that is 8 


| 1 F you wad cake the Altitude of any. 
| [Lower „ Wall, Hill, or other Edifice 
ich is unapproachable „either in te. 
dof the enemy lying between, or of ſome 

| 1 Nich, River, or other impediment, ou 
I the pak as followeth:firftapproac to 
1. |. K L neareſt and moſt convenient place for 


1 2 oh ce — — a . 
: F as before, the parts cut 


will be either on the Right and V 
; Bo „if they fall both on che Verſed Sha- 
ds, (which moſt often doth happen ) you 
wall divide the ſide of the square ſeverally 
* che parts cut, and ſubſtract the leſſer 
E 4 Quo- 


625 frgm the ee ere 
ire. 
+ Example. TORN 


Suppoſe the þ arts cut at 7 frf Pation «l 1 
4% ( Perſed Shadow) and at the ſerond 3 
( both Verſe Shadow) I din the whold fi 
of the Square, which ts 100% theſe two 8a i 
STE Und find the one to be contin 


2or iB decimal! parts thas, * 4/41) the I, a} 1 1 


ter. 3 15 wvoutained 3 or. 3 2, 54 


rexce 4 bid the; nice of the ft 
1 +4 . <4 3/045 e ow | 1 
1e 1011 He! b e, yr | | I: 
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28 10 to too, ſo / to 70h Beighe, 5 b | 


„00 the furtheſt b. 
dow, „ they ſuull bel 


fodbced to one Shadow, after this mann? 


ſquare the whole fide which is 100,and di 
vide the product by the parts cut of the ver 
ſed Shado ,And the Quotient will give tie 

* Shadow'. chat being dong ,-ſubſiret 


the fefſer Shadowfrom the grearer, andthe 
remainder will be the firſt place in theRub 


of Three, the diſtance between the two ſit | 
tions ſhall wits: 12 1 and the ſide of the I 
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5 30, Cr tete them to be both 

2 Y ww „ 1: ſquare the whole fide which 

> 100', it maketh 20000, that Produ 

gde b the parts cut of Verſed Shadow, 

þ is 30, the Quotient is 333, and one third 

£3 from whence ſubſtral 30 the right ſha« 

7333 and one third, the remainder is 

ee , for mj ft Terme, the 72 

re between my two (tations 135 fortheſs 

, and the fide of the Square 109, far the 

. The Rule ſtandetb thas , As 307 m 
2 7 N 5 38 10 13, ſo 1094s to 41ards and 


| I: Is ots be the height f 4 Tower or aft 
| 5 ſttanding on a hill. | 


id | To peefarm this, you, muſt firſt take the 
* heig ight of the hill 2 wo ſtations ;/* asofa 
4 18 ing unacceſſible; and after the ſame man- 
er, Take the bei ht of the Hill and Tower 
er. which being done, ſubſiract the 
heighe 


height of the ſaid Hin from g. whey 4 
remainder will 1 bei h to FtheToy 
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1 Ge ps W 
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nient plac Vor my ation , - where plari 
point C, to 2 juſt upon the line 00 | 
written in the figure, The Line Fjduciallf 
| erage from this line proceeds the begin 
ni dee inthe Circle , and it 
woll , the judex being on this Lin 
move he ſro — you per re 
chrongh tche Tower letting ii 
Inſtrumem teſſ firme, turn the Index & 
reitly upem the ther line marked wi 
E'G-ilook through che Sights; and if yd 
em eſpid any place or ching, that you car! 
777 all 10 


„then: 
oo(theRadix) ny 
n the je rovofiuciors , 5 1 


the parts car weres , f 
wow the two ſtations 30 paces, then 
fe i 30 h 600 Pacer, the 1 
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tion | 4 
upon e, e ey drum - 
a ena He mee dee 
till you ſee 1 f a place as you think md 
conveniepe , { for in this you. may choal 
ſecond ſtation , which $f Kya Rig 
in the laſt Chapter you could not "1 4 
Inſtrument thus fixed , eſpie through dy 
holes every one of 'thole 2 ed 
ſtance.you would. oe ko write the 
| dow, . Imean the d E 1 bs 15 
cle; with the name 89 [the place,alwa 
membring to begin ſo ſar on the le 
as you have any mark that way; when 


have aged them all down — 


ook an py okng paw 

oblervation made, note it down; as at 
be when you have obſerved all 
= : abe your Inſtrument away, goe 
car e Table and with your Ruler draw 

t line, acroſſe the Table, Parallel to 

Tal le end, and about two foot one from 

r deſcribe two Circles 3 the former 
hne a diameter to each Cir - 
lick, divide the diſtance between the 
of the two. Circles into ſo many e- 

II parts ; as there were paces between 

Ir two ſtatious,then divide the Circles. In 
enter fix a needle, and tie to each nee- 
2 many filk thrids as you had marks, 

_ ext nd: each ofthoſe at a great length; juſt 
utring the degree in the 5 
5 tin the 9 N of the rr when 
ing Het ith the firſt mark, ſo pro- 

5 51 the end of every id which 


che ſecond — wich pre rs 51 
bote fur che ſecond mark; ſolikswiſe, 
the third , fourth, cc. 2 2 27 
all rhe merks down „ thenwicth @ 

les meaſure the diſtance + 


mask in or ya 85: 
Scale between the Cirolabls 4 
what: — find 3 

eween one mark and another, or hem 
ehe ftatiom and the marks , is horn ue 


hr e on rote Givi 


. 7 Ty bnifche firſt Les 
. in one Circle, doe not tend to 
fame marks that you have noted in the 
Fration , as the firſt, ſecond, and third 
e ather Circle , then you are to 
acer where two thrids crofle that 
ene abe forme: ne | 
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Is Exa to * and manifeſt the 
nt wi Propoſition. 


Euch time as the Leaguer was befote 
City of #orceſter, I took the diſtance 
ch means as Thave fore: taught, to e- 

atkable place therein, by the afore- 
JS lace forthe 
TY a convenient p ce ior the 

Barion, and placing, the Index upon the 

ine; I marked where to make a ſe- 

158 : the Inſtrument ſtanding im- 
0 * ble: The firſt and fartheſt mark to: 

$the left, as ene was Saint Pe- 
„the Index cutting 75 cs, 

” Je: psf was 3 at W l 
Ti le, the Index cut 84 degrees, 


san Hellens, the = cut inthatob- 
ervation 
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ſervation 102, my fourth mark was the lu 
2 Saint Andrews , 104 degrees, i 
ifth mark was the new built Block- houſ⸗ 
where formerly ſtood the Fryers gate, th 
degrees cut were 106, the fixth obſervarig 
was made towards the high Towre Sieepi 
of All Saints, the Index cut 107 degree 
the Circle, the ſeventh object was the eig 
ſquare Tore N of Saint Sith. \ 
I 17, the eighth which was worth obſerva” 
tion was the brick Steeple of Saint ich 
where the Index cur juſt 120 degrees, wi 
ninth obſervation which 1 made was 
wards Saint Martins free · ſtone Steep 
where 122 degrees were cut, the tenth wil” 
made towards the Fore · gate, called of ſanli 
the North- gate, becauſe of irs ſituai 
North, here the degrees were 124, the 
placed my Index upon or towards a roi 
Towre inthe walls of the City, igno "ll 
called the old Gale, upon which a Gun u 
then placed, the degrees cut in this obſemiſ 
tion were 126, mytwelfth and laſt obſemm 
tion was towards the liberty poſt ſt andi 
amongſt the deſolate ruines of Fore . 
ſircet, where the Index cut in the C= 
128 degrees. 3 
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+ The Art of Gu nnery. 5 i 
eing noted down all the aforefaid, I 
s che ſecond ſtation, placed my in- 
eent right fox obſervation (by louking 
cghfthe tights of the Index, it lying up- 
e $4uciall lige to the frft ſtation) I be- 
is before to make my obſervations, firſt 
Al at chofe places which lay farcheſt on 
4 left hand, and ſo proceęded orderly to 
Night. Saint Peters cùt 40 degrees, the 


OE 


1 all Age Steeple 48, the Bloek-houlſe 5 5, 
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4 in Hellens 61, Saint Audrems 67, All 
72, Saint Swithins 75, Saint Martins 
eint Nicbolas 80, the old Gaole, 81, 


[ ire-gate 86, and the liberty poſt 95 de- 


he diſtance between the two ſlations is 

paces: upon a Table board I made two 

MWitcles, and divided them into 3 60 parts, 
F#erees., or onely the upper halves into 
agrees, I placed two needles in each 

Per one, and upon each 12 thrids, firſt I 
4 Ne ded the thrids in the Circles in the left 

od, which ſignifieth the firſt ſtation, juſt 
buch degrees which were cut at time of 

Faden proceeding orderly, the firſt 
4 for Saint Peters, the ſecond for the 
edge, the third for Saint Hellem, &c. 
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are on the firſt Needle, dobl 
1 the chrids upon the ſe F 
dle beginning firſt towards the 1th 
hatic Ne, Saint Peters, .next.che Call edge. f: 
the third che Block- houle, the fourth an uf + 
Hellegs, the fit h Saipt 4 drews, &c. al 00h 
they Ae being Þ 775 14 75 where the ti 
the ſame mark in hoth i nes croſſ 
one Another, juſt there N for ie 
"ſry : .as tor example, rhe chrid of th h 
Block houſc is the fifr in the firſiCircle ant 
the thrid in the ſecond, where.theſe ti n 1 
cCtoſſe, isthe Block-h oyſe, meaſure wü 
compaſſi s according to TH Scale, berws 
the ert each Circle, and you ſhall 1 | 
che ſald Bloc k-houſe to be diſtant from 7 
of TT Races, from the ſecond 4 
PAces., from Saint 2 0 ag paces. f 
Saint Audrems 203, from ore- ate 3 
| ayd, from; che FR ry. Poſt, yo "to 
„The diſtance. bętween All Saints tet 
and the firſt Station is 680 Ne ail 
an Saint Andreas, it is 35, from Sant Fah 
e from the 8 N00 1 „ þ 


Andrems is the i 


ft ion 405 frog Saint, An 1 94, ful 
all 


caſh 
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"CUAP. 61. 0 bem 


2 the of oreſaid ee 04e the 
Plot of a City or other Garriſon, ani 


3 
44 * 4 ts tate the duſtance to every 


-remarkable Object 
7; within Can · 
44 20Þ ſhot. 


F beboveth ev ery Maſter Guaner joe 
Teva, Calle, 0 or other Fort, to draw 
a deſcription of his ſaid Garriſon,andof 
REESE 
pofa t 5 

* troubled to take the diſtance every 

he hath occaſion to ſnioot at the enemy, 

2 his Map and che objects without the 
n therein deſcribed, he may be able 

w far or hear the enemy doth 


bo err of the Gar- | 
riſop 


om be yrt of G 
riſon, hei#rwdothos, ſer hivlaftrvay 
firſt upon the ſhoulder of the ppt 


obſerve the angle thercof, by placing highs 
dex firſt — Fiduciall Agar or movi bY | 

uare untill you may perceive the Fla 
ker, then letting the Inſirument remain 11 
ed, turn the Index till you can ſee the Da 
mond point through the holes, the Deg a 


* 


cut is the angle of tharſhoulder, with a chan 
or line, mcaſurethe diſtance to the pointe} 
the Bulwatk , and meaſute that An: ges! [ 
ou did the former by eſpying hroughall 1 
ights (the Ruler or Index lying upon id 
Fuidciall line) the place where you too 
laſt on the ſhoulder , from the — amonl 

int meaſure the diſtance to the beer 
— and obſerve the angle of that as N 
© fore is taught; firſt, by looking back chr; | 
ttie fights," the Index lying upon the Fu 
All line to the Diamond goint, then rurning ö 

the Index, look to the angle at the fan 
note as before the degrres of 2 ; 
Then departi from thar NN 1 
to the ang le of the Flank; ahere alt — } 
-your-Inſtrumene,, firſt. looking: through the 
Nghs at the place you were laſtat, tutu ie 
lodes and look PRs * the Curtain 
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* you goo , yoo, comming _ 1 _ 
Fla fo a the eye? berth wud er the place 
n io io were laſtar,che other obſervation make 
Dusche firſt ſhoulder of this ſecond Butwark, 
1 10 | fo proceed from Bulwark-to Bulwark 
you come round the Garrifon, 
i thoſe obſervations down with the di- 
1 e berween them, you may be able to 
e your Map. I have but a ſhort time to 
[oa —— e Iwould have given you the 
gute of the Cities of worcefter and Coven- 
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whatThave — 2 
Ahins — ſhall 
3 di HKaanc * * laces without the Gar 


tiſon themas L have tanghe 
ib ardy ot em and ben ner 
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[artificial 1 r-W orxKS 


1 


5 for War and Recreation. 


oneining a deſcription to make ſundry 


” kinds of F IR EWOR x s both for uſe 
aqaand pleaſure, with lefſe labour and 
c boſt than any hath here tofore 
. been publiſhed. 


FREATISE 


a of them being experimented and 


practiſed by the Author, as alſo compared 
dio the beſt, which are taught by 
1 any other Author what- 
5 | ſoever. 


4 By Natbanazl Nye. 
1 882 


2 


E ken of the Crown in Fleetſtreet, 1 670, | | 


, Printed for william Leak, at the 
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TREATISE 
Artificiall Fire Works for 
the Wars. 
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* 8 HA P. 1. 
4: deſcription of the Mortar -peece, and bow to 
nale one of Wood and Paſtboard for a 
need, theſe of Braſſe and Iran 
| being wanting. 


F He beſt Mortar - peeces are made of 
the ſame — braſſe Ord- 
1 nance are made of, and being to he 

| wade , let che meaſures following be obſer. 


ved, 


e 
4/4, 
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er and 


5 the thickneſſe of the —— 1 


the touch · hole three inches, and the upper 
part thereof one inch and a quarter. 
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How to male FOR Mortar-peege of Y og 
10 7 hg.” ee a 


You muſt ger a SLE” 01 rouler of ſuch 
bigneſſe as you deſire to ee the diameter 
of the Mortar, and u t rouler let paſt. 

boards * canbas, ch ſtore of mol- 
dennglur, rouſed'( 3 to anoint 
the rouler ſe Wr otherwiſe the 


_— alſerhar yoacahnbriake the paſt, 
rds off again) hiicij done, let the canvaſs 


and —4.— dry a little while onthe rou. 
another while off from the roulerꝶ and 
1 Mis kind vf unk is very dry, 
—— and ſet it in u lathe, a 
1 ds f the trünt whh n-Chiſell 


e* * very 
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2 lake che chamber for the Powder 


dee eee —.— 
cknels. of the paltboard-.arunk be 


IX all che Tice of the 2 char _ 
into the trunk; whep you Have put the trunk 
upon the britch of wood, naile it round a- 
bout the holder; firſt cuking hole witha 
bod kin through the paſtbords;and then dri- 
; ing i the nails upon that wood which you. 
to receive the paſibords or tru | 

being cut lower thanthe reftbyiewo inc 
the gps trunk; becauſewhen 
1 See ee wegen reſt 


7 7 on 25” 
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ba SER: well r nll * 


98 * 
bY Wy vi 


v K. 8 ire- Wig 


a 5 time, I have ſuch a one of this mii · 
> herewith Iuſe to ſhoor Ballboxs i in. 
eaite, for fly recreation. 


LY 
— Mr Home a „ named John 

can make either Mortarepeecet 
Seer, a b Who, e 
andGlue , of excellent durance and/ſervice, 
Cot, ology. 
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CMADP. 2. 


noh andprepreGrantdots fr 
| Motar · pe ect. 


Oft commonly the ſhot for great 
Mei are one genth 

lower than the bore ; becaule of 

cording them to into the mouth of the 

peece;and for fear of fecrer cracks, that can- 

"Tat ea 485 , they are conted wih 

ing prepared, they do but 


How 
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1 3} | How to make Fuſes, 


_ [07 Every Ball hath a hole, left to put ina 
| ; Mes 3 | 
. Il Fuſe or piece of wood juſt like a Faucet fot 
(ſpigot , this hole muſt be one quarter the 
fi dan pet er eee Fuſe, W 
.; II muſt be in three quarters the he] 
1 | th n taper, and when fille 
ih compoſition driven gently in amongf 
| the powder that isinthe ball, leaving a E- 
i tle of ie without: the compoſition for this 
Fuſe is made thus: take one pound of Pow. 
der, four ounces of Salt- peter, and one af 
| Frimſtone , firſt beaten to er, and fif- 
Led in a ſerce ſeverally; theſe ingredients 
being mixed together, your compoſition is 
made fir for uſe. | | 


$$44$$5$40444:46+605540000000 
CHAP. 3. 


| The manner how to make Granadees of 
Canvas forthe Mortar, © 


f T He operation of theſe Granadoes 
| 5 


* 
1 


4 
# 


made of canvas, is quite contrary to 
thoſe already ſet down, theſeare 
6 | onely 


2-44 
E 4 
8 
2 v 
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1 ti ßere - — 


onely fic to firea Town , they! are not of ſo 
violent execution as the prec 

coltly in the 1 for the tha. 
ing of em e al a peece of ca 


ent yet alto- 


nvaſs upon ã 


round ball of wood , fo big: as you-would þ* 


have your an Then make this compo: 


ſition following, four pound of Salt-pecrey |; 5 
tio pound of Gun · poder duſt, and 98 4 
pound of Brimfſtone: all theſe 8 ; 


and thaifined with oy! of Sa 


your caſe with this compound, and cover 


ie with cords, which done piert the ſack full | ; 


of holes with a-good bodkin; and in ev 
hole place à little Iron barrel, charged like 


Piſtol: theſe muſt be driven into the ſack uß 2 


to the head the Granado? being thus pre 
red, let there be made a hole ab Laden 
deep which ſhall ſerve to prime it with 
powder:dult*,” moyſined with oy! of fe. 
troll; you may make all thuſe barrels of old 
emusker barrels, or of other pieces either lit. 
tle or bigger, onely leave wide touch - holes, 
to the end the ruſt ſtop them not, ſothey? 
may be preſerved many years; and Hs fol 
fervice at all occaſions. 
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Et a long ſhaft of wood; and joyne 
Funto it an iron head , after the maji- 
ner of the figure in the margent; and 
Sour the migdle of that head make firſt a 
nen bag, in fotm of an Egg, leaving opeß 


|  antificiall Fi 


at the end before a hole, that it my be fü. 
With the compoſition f | 
one nd of Peter, half a 
rod ay and as much Brimſtone in pow 
al theſe ingredients being well mixed; and 
mingled with oyle of Petrioll: with theſe 
fill the elle round about the arrow head: 
then let all 13 1 With wire, 


the arrow HO ii 
ſo lligbtly, 


How Granadoes areto be charged 9 25 
in the Mortar, 


ad of hey (for to my knowledge and deep 
experience it is very uncertain ſnooting y u 
ſing in ſtead of hey, a tampion of wood) 
which done cut up a turff ofthe ground, tat 
may fill the bottom of the bole, or bore, of „ 
che Mortar, next thewad : your grandes, 
being prepared , as iabefort ght, witha 
coat of pitch and chord, fitng it into the 
mouth of the Mortar; obſcrving to have the 
Fuſe of the Grazadve in the middle of the 
+ bore: then go to the breech, thruſt up a wire 
into the touch-hole, to make all ſure, then 
© prime with ſpeciall dry poiwder,ſuchas you 
E C3: 
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Peece both ſtand in jeopardy:Lwill give you' BY 
very ſure directions to give ſiffe. 
Provide ſmall Fuſes, ſuch as I taught you 
to make before far the ſhels, but agreat ea 
leſſe, about one quarter of an inch bore, three 
quarters in . ,and eight inches long: 
fill theſe with good powder duſt; moiſtned 
with oyle of Salt-peter, you muſt moiſten 
ĩt hut a little, and put it in with an iron ram- 
mer, try whether you like the time they con- 
tinue burning; if & flow, abate oyle of Pe 
ter, if other wiſe, adde it thexeunto. | 
_ Theſe being made ready, the uſe of them 
is thus: thtruſt the pike of your Linſtock in 
at one end of the Fuſe you mean to give fire 
withall, bid one of your aſſiſtants come on 
one ſide of the mouth of the peece, and give 
fire to your Fuſe, where with fire the Fuſe in 
the Mortar nd then with great ſpeed give 
fire to the tquch-hole. 1 5 
Theſe Fuſes are very certain to give fire, 
but match doth oft times faile. 
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CHAP, 
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CHAP; Bs - 


15 I How tolevell the Mortar-peece , fo 1 

8 an effefnall ſhot at any g- 

N | ned mark. © 

, Ou ate to get leave of your Superi- 


| ours to try one, two, or three ſhoots 

| for practice, without breaking the 

ſhell; if you have leave, fill the ſhell with 
| bowder,and pur it out again, and weigh it: fil 

. ſame ſhell with ſo many pound of earth: 

xe a Fuſe, and at the end tye three ounces 
of powder; which put down with the Fuſe | 

into the hole amongſt the earth; making 
ſuch way firſt with the end of ſome ſtaffem, 
that the powder be not torn fromthe Fuſe ; | 
this being thus put in, take the Iq here- 

8 wich you meaſure diſtances, r "Sz 
the mouth of the peece, if ĩt he big e | 
i not, help it with a longer Ruler”, Jer thaw 
' fide of the Inſtrument marked in its Hure 

po AK, lye eicher upon the brim the 


Fre e 3 Peece, 


Fl 


Peete, of ir gc Hants che 
| to mount y 


ob 1 degters, then elevate il Dee ar 


what random ou pleaſe ,.noting it down; © 
then make your ſhor,gerring thoſe that ſta 


all the while of the Grayadees flight; and 
hen the three ounces of powder take fire; 


for hereby you may mend the Fuſe, and try 


by to go and obſerve Whether the Fuſe burn 
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erber it will keep fire; theſe things ob. 


ns ferved,meaſure that diſtance.and placeir in 


ce Nur note, under the degree you mounted 
tas alſo the weight in powder the Mortar 
n; ed. When you by rwo or three ſhoots 
ve gathered experience, both of your fuſe, 
n d of the true range of your Peece;take the 
likance to the Town, Fort, or other mark 
you are to ſhoot at; then to know at what 
degree to mount the Mortar · Peece do thus, 
the Rule of Proportion Reverſe, as the di- 
ſtance ( when you made your tryall) is to 
the degrees cut, ſo the diſtance to your aſ. 
. mark, is to ſuch a degree of the Cir- 
cle that you muſt mount your Peece unto: 
To make it more eaſie, Iwill give you anEx- 
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Note, that if you are to play a Mortar: JE 
r long time againſt a Fort, you are to JW 
eize upon à barrel of the beſt powder in 
the Magazine, and keep it for your uſe;alſo 
g0 into Tales place free from fire and ſtir this 
powder, that in Caſe one end be weaker tha 
the other, you may mend that defect: for 1 

do aſſure you, that if you change your pow - 
det, you have loſt all your experience, and 

are as new to begin again, as at the firſt time; 
alſo beware of uſing tampions , let one mas 
conſtantly put in the wad, giving him charge 
to make the like wad, and uſe the ſame 
ſtrength, ſo near as he can, which he did 
before; waſh every one of your ſhels before 
you coat or put the chord upon themʒ when 
you have made them clean, put a little pow. 
der into one of them, and give fite to it with 
a match, then ſuddenly clap a clot of clay | 
upon the hole; then obſerve diligently whe- 
ther any ſqoke come out onthe ſides if it 
do, then that muſt be very carefully coated, 
or not uſed, but thoſe that vent no ſmoke 
you may truſt to be good ones. | 

Another obſervation I will tell you of, 
that is, you muſt by the help of a great 
- patreot Scales weigh every ſhot, and make 
| them 
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em all even of a weight, by putting there- 
to ſo many Muſquet bullers as will make 
em even, this being done, fill that which 
heavieſt,(for out doubt that will con- 


8 mov 


How to make Granadoes to caft will 
mens hands. | 


* Aving taught how to make drana- 
does for the Mortar. peece, and that 
in an eaſier & plainer way than any 
ever before me hath done to my knowledg: 
Iwill ſhew how to prepare ſome ſmall Gra- 
Ladies for the hand, the effects whereof are 
of no leis eſteem than the other chiefly in aſ- 
I faults; whether it be for the offendants or of 
defendants Firſt of all fill theſe ſmall ſhels 
with fine Gunpowder, then make a Fuſe of 


* 


* 


* 


5 dne pound of Gunpowder , fix ounces of 


Salr-peter , and one of Charcole, or if you 
would have them of leſs durance, you may 
take of the compoſition made for the Fuſes 
of great Grahadoes, knock the Fuſe upto the 
head within one quarter of an inch : which 
is onely to find it by inthe night, ſtop well 
the reſt of che hole in the Granado, ( if any 
chinks are open) with ſoft wax: then coat 

it 
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I) {= AA ufing of 
them being fomewhar dangerous, I 
will here teach another kind of Fire-works 
which is little leſs offenſive, for the maki 
wbereof, you are to uſe theſe ingredients? 
Take four pound of Ganpowder in duſt, one 
pound of Charcole duſt, two pound of Tar, 
wo of Salt- peter, and one pound of Ro- 
ſinzall theſe ingredients being well incorpo- 
rated, and beat over the fire, ſteep tow or 
flax in the ſame, and then wrap the tow and 
flax about a hoop, and then cover all this a · 
gain with Gunpowder duſt; and in time - 
| nee 


* 


- 1 


* : * * 
. 
Ae 5 


A 
11, 
"I i Ll Wi f y 
. x Fi WI Nee 
5 0 


* 


7 
i 


- 


10 


t 
gh ought not to be too large, but falling”. 


upon a many ſouldiers they may there ſtay 


and ſtick; and to make them more trouble- 
ſome, and entangling, two of them may be 
tyed a- croſſe one another; and then falli 

u pongny man he cannot chooſe but be muc 

2 


ſhed with ſuch afearfull element ,and | 


Put his company in great diſorder. - | 
"Re os oft: CHAP. 
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Thy to make and prepare Petard. 


T Hoſoever would make exactly 4 
Petard, ought to caſt a Mortar, 

much like unto an Apothecariesg 

a great deal deeper; if you make it to 

igh 36 pound, the concavity muſt conta in 

" 1 of powder, if you adde or dimi- 


8 | - ſh more or leſs metall, do fo likewiſe 


t 
e 
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5 
* 


with the Calliber or bore, for the cha 
this Petard , fill ir onely with the belt 
Gu npowder you can, to the — — 
d then cover it with a round board, made 
it for the purpoſe, & for the priming there- 
make aPor-fire, or Fuſe. of flow compo- 
tion , of what length you pleaſe; this muſt 
be put down a hole inthe middle of the co- 
yer of wood, a good way into the powder, 
the Peece have no touc hole, and cloſe 
axe about thar no ſpark of fire ſhould 
et in, and the Petard is prepared; tobreak 
open the place you deſire; if it be acceſſible, 
then with the breech of the Perard , upon 


the ground , or ſome great ſtone , or ger 
5 o 
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sf wood, and the mouth againſt the partol 
the door or gate, but if the place beunaccel(- 
ſible , then make a little Cart with two, ot 
four wheels, and ſo ſupport the recoyſe of 
the Petard, | 
be made faſt to a long beans end, tharmuſt 
goa croſſe the ditch or moat, the reſt of the 


ing off: The Petard muſt 
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beam or heavieſt part thereof reſting upon ; | 


the Wheels, able to counterpaize the other 


— 


a part 
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ſs prepared ortomake ai 
nc, or door, or gate unacceflible, - 
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[ _ How to male Rackets for the Aire, 
Fr Will not teach how to make Moulds, 


© Needles, &c. for ſuch menas are curious 
Lin theſe things, let them buy Maſter 
Bate, Maſter Babington, or for a need Maſter 

Malt has Fire- works: that which I will one- 

y do ſhall be to teach to make them without 
| foulds, or any other thing than a rouler to 
roul the paper upon: for ſuch I uſe to make, 

Mavin all other deviſes that are taught by 

» aforſaid learned men, but make little ale 

80 chem; to make Rackers my way do thus, 

cauſe a Rouler to be turned ina lathe, what 
þ thickneſſe you pleaſe:onely let the rouler be 
times the diameter therof in length, if i 8 be 
9 three 
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_ three quarters of an inch in thickneſs, ier. 
length will be three inches, roule your pa- 
per hard on the rouler, till it make an inch 
and one quarter the whole thickneſs, roulet 
and all, then glue the uppermoſt paper, and 
the caſe is made, onely choaking or contra 
Ring the paper together, (within one diame-· 
ter of the bore of the end) except one little 
hole, about one quarter the Diameter of the 
bore thereof: to contract theſe caſes on this 
manner, do thus, wet the end about one 
inch in water, then put the rouler in again, 
and tye a great packthrid about the wet 
within three quarters of n inch of the en 
put another thing almoſt of the ſame war's © 3 
ter of the rouler in at the wet end about half 
an inch, hold it there, get ſome, other body || 
to draw the packthrid together, you holding 
the rouler and rammer, one put downto 
the end within one inch, and the rammer 
which muſt be a little leſs in diameter, 
to meet with that end withinhalf an inch, 
in which place the contract or choking muſt 
be;the pickthrid having drawn it together, 
tye it faſt on that place, take out the former, 
let it dry and it is done: when the hole is 
contracted together, make it ſo wide, as is 
bt fore 
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e WA _ 
fore — with a round Bod kin, which 3 
12 v muſt provide for that purpoſe. 


A The mouth of the 
Racket. B ſo far muſt 
the Bodkin be thruſt up 
the middle. You muſt 
have a ſmaller Bod kin 
(which when your Rac- 
kets are filled with com- 

poſition, and tyed to the 

rod) you muſt thruſt this 

Bodkin in at the mouth, 

rd ſtrai ght up to the midſt 
NF of the Racket, having a 

2 care of thruſting it nea- 
rer one {ide than the o- 

E ther. 
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How | to make the Compoſition for Rackets 
72 of any Sixe. 


| Heſe wayes which I will teach you, 
I rake them not upon truſt out of fm 
Authors to that Pur poſe, but have 
experimented, what I teach; and firſt for. 
Rackets: of one ounce, you muſt uſe'onely UP 
Cannon-powder duft , being beaten in 41 
mortar and finely ſearſed, which riſeth very 7 
ſwift, making a great noiſe, but carries no | 
tail:thoſe of moſt beauty in. their operation ; 
[ 
{ 
| 


are made, with putting one ounce of char-- 
cole duſt to eight ounces of powder, this 
compoſition will hold for Rackets of one, 
two, and three ounces; but for thoſe of 
four, take three ounces E to one, 
pound of Cannon- powder duſt; continuing 
that rule, untill you come to Rackets of ten 
ounces, and from thence to Rackets of a 
pound one pound powder duſt, and four 
ee 58 | ounces 
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ounces of charcole · duſt: bigger thantheſe I | 


$ have no experience of. 
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FT 0 f IA the Rackets with this Compoſitions 


Place the mouth downwards where it 
was choaked, & with a knife put in ſo much 
as you can of the receits ; provided for that 

, ſize at one time, then put down your ram- 

mer, which muſt be longer and narrower 

than the former or Rouler upon which you 

made the caſes, and with a hammer of a 

pound weight give three or four indifferefit 

knocks, then put in more compoſition wiek 

Four knife, untill it be full; at every time 

cnocking the like as before, with the ram- 
mer, untill the compoſition come within one 
diameter of the bore of the top, there put 
why a peece of paſtbord , and knock it in 
12rd,ptick three or four little holes therein, 
then put fine piſtoll powder in almoſt tothe 
top, and upon that another cap of paper, 
upon which put a peece of leather, that it 
may be tyed on the top of the Racket, and 
faſt Sued on, then get a ſtreight twigge, and 
bind it upon the Racket with ſtrong pack- 
. 


. A re 
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, fe ne en, 


thrid, it muſt be no heavier, then being put . 

upon your finger , two or three fingers ſig 

bredths from the mouth of the ſame, it may Ne 

6 N the Racket; then it is prepared Ine 
or uſe. 
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CHAP. 12, 


How to give fire to one or more Rackets, 


8 Et your Rackets mouth upon the edge 


of any piece of timber, battlement of 
a wall, top of the Gunners carriage 
wheele,or any dry place whatſoever, where 
the rod or twigge may hang perpendicular . 
from it, then lay a train of poder that may 
come under rhe mouth thereof, give fire 
thereunto and you have done. But if you 
would fire more Rackets than one, that as 
one deſcendeth the other may aſcend by 
degrees, make this compoſition following, 
of Roch peter 8 ounces , Quict Brimſtone 4 
eunces, and fine Powder duſt 2 ounces, 
which lay in a line from one Racket to ano- 
cher, they being placed ten inches or a foot 
one 


for Recreation 35 


Ut ne from another; give fire to this compoſi- 
ers ion, and it will work your deſire, by cau- 
ay ng one to mount into the aire when the o- 
ed her is f. pent, but before you place your 

lackets, remember to prick them with the 


odkin, as I have taught you in the tenth 
hapter, at the latter end thereof. 


daa: © 
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CHAP. 13: 


Divers aud ſundry Compoſitions 
for Stars, 


A compoſition for Stars of a blew colour mix 
ed with red, 


Take of Powder mealed, 8 
Saltyeter, 4 Founces. 
Duck Brimſtone. 12 


Ot 0 9). 0" OG OP 


Meal all theſe very fine, and mix them to- 
ether with two ounces of Aquavitæ, 
and half an ounce of oyle of Spike, which 


let be very dry before you ulc it. | 
3 An 0» 
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Another compoſition which maleth 4 we A ; 
and beautifull fire: S431 | 1 


Take Powder; 35 
alt- par goat: 


Brimflone, x 2 
— e, 1 


75 unces. 


Meal theſe ingredients and incorporate. 
them; Now to meal your Canpbhire, - 
take a braſſe peſtle and mortar, wet the NY 
end of the peſtle in a little of the oylof | 
Almonds, and it will meal to powder, 
then keep it cloſe from the ayre, elſe it 7 
will become of no uſe- 7 


Another white fire which laſteth long} 


Take Powder, 4 | 
Salt- peter, 16 2 2 | 
Brimſtone, 8 Ounces. | 

Camphire, 1 8 
' O)l of Peter. 2 


Meal thoſe thatare to be miealed ; 6 mix 
4 them wo to the forimer dircQjons, 
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The manner of making Stars; and 
40 uſe them, "hs 0 


te i Ake litle four- ſquar pieces of 1e 
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paper, which fill with the compoſi- 
| tion you approve of belt, ot the 
ahree laſt taught: ſo double it down routing 
it untill you make it round, about the big- 
neſſe of a nut, or bigger, according to the 
ſize of your Racket, that you intend them 
for, prime them, with drawing rhorow 
them Cotton- week, and they are prepared 
You may alſo make them after this man- 
ner; you muſt have a rouler hich muſt be 

as big as an ordinary arrow, which ſnall be 
to roul a length of paper about ir, and with 
a little glue paſte it round; when it is dry 
draw out the rouler, and filllit by little and 
little, with a thimble: ſtill thruſting it down, 
every filling of a thimble, with the rouler; 
vhich being filled cut it in ſhort pieces, a- 
bout half an inch long, then having in readi- 
donc n | 0 neſle 


neſſe either hot glue, or ſize, wingled with 
red lead; dip therein one endof your ſhort 
peeces, leſt they take fire at both ends toge- 
ther; and becauſe that it may not ſo eaſily 
blow out, theſe being thus finiſned, ſet them 
to dry untill you have occaſion to uſe them: 
and then putting the open end in powder on 
the top of the Racket, in that place after the 
firſt paſtboard, or cover, is placed in a Rac- 
ket; next the compoſition, where I taught 
you before to put powder for to make a re- 
port: which now you: muſt leave out to 

place in theſe Stars; after this manner make 
two or three holes in that paſtboard, which 
prime with powder. duſt: and thereupon put 
a little Piſtoll powder, to blow the Stars 
out, when the Racket is ſpent; after the 
powder, put as 1 have ſaid before, the open 


ends of theſe Stars, down upon that powder: 


when you have put them ſo cloſe as they can 
ſtick one by the other, put a little ſmall cor- 
ned powder on the top of them, to run be- 
tween them, and put another tyre of Stars 
upon that, and in like manner a third ryre 
upon them, till you come to the top of the 
Racket. caſe, there put a paper over the head 
of it, and tye it cloſe about the top, that 
| none 
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h vone of the poder come from under or bet 
rt ¶ eween the Stars: C84; if 
I eee 
vi. ny 1 
Hon to prepare the Cotton-week, to prime 

|  thefirſt ſort of Stars, 
1: y 


. Take Cotton-week , ſuch as Chand- 
lers uſe for candles, double itſix or ſeaven 
times double, and wet it thoroughly in Salt- 


4 peter - water, or Aquauite ,- wherein ſome 
\ | Campbire hath been diffolved , or for want 
of either in fair water, cut it in divers pie- 
| | <es, roul in mea led powder, dry it in the 
Sun, and it is done. . 


Bars 828 


CHAP. 15. 


How to make ſilver and golden Rain, and 
Owl ſhew you the order of making 
golden Rain, which is after this 


bow to wſe them. 
N manner: you muſt provide ſtore of 


Gooſe-quils , which being provided, you 
RE | muſt 
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muſt cur them off ſo long as they are hol- || > 
low, the compoſition to fill theſe muſt be 
made thus; two ounces of cole- duſt to one 
pound of powder well mixed; having fil- 
led many of theſe quils; you ſhall place 
them in the ſame place as Itaught you to 
put. the powder. and Stars, firſt putting a 
mall quantity of Piſtol powder under them, 
to blow them out when the Racket is ſpent: 
upon this put your quils, as many as willfill l 
the top of the caſe, with the open end down« 
Wards, ſo ſqon as the Racket is ſpent, you 
ſhall ſee appear a golden ſhowre ,- which 
by ſome'iscalled golden Rain, the like way 
you may make filver Rain; filling the quils ' 
with the compoſition for white Stars, 
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a | How to make Fiſgigs, which ſome call by 

| the name of Serpents, and to | 

s uſe te. 

[ ou muſt provide a ſmiall rouling pin; 
1 about one quarter of an inch in thick 

l neſſe; upon which roule ſeven or 
eight thickneſſes of pape: fill them four 
ö 


inches with powder duſt, ſometimes putting 
between the filling a little of the Compay- 
tion for Rackets of 10 ounces : and at che. 
end of four inches choak him, fill two in- 
ches more with Piſtoll powder; then choak 
the end up:at the other end put in a little of 
the mixture for Stars, and choak between 
that & the compoſition , & you have done: 
put divers of theſe, with the Starry end 
downwards, upòn the head of a Racker, as 
"you did the quils, with powder: to blow 
them out, wheñ the Racket is ſpent; they 
will firſt appear like ſe many Stars, when 
- *the Stars are ſpent, taking hold bf the pow 


der 
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der duſt , they will run wrigling to and frs 
like Serpents; and when that Compoſition 
is ſpent, they will end with every one a re- 

rt, which will give great content. I ſhall 
— occaſion to ſpeak of theſe Fiſgigs in o- 


n 
nenne 
| CHAP. 17, _ | 


Hop to make Girondels, or (4 ſome call 
1 them) Fire-wheels, K 


4 Fire-Wheele, is oien required in 1 


| — works for pleaſure, and there- 
| ore [have thought fit and neceſſary, 
to ſet down their deſcription : as well as of 
all other ſorts of Fire- works; Firſt, you muſt 
make a wheele of Wood, fo big as you 
picalc to make Girondels, and unto theſe 

ind Rackets very faſt of a mean big neſſe, 
with the mouth of one towards t he tayle of 
another, thus continuing untill you have fil- 
led your Wheele quite round; which done, 
cover them with paper paſted very curi · 
ouſly, that one taking fire , they may not 


take 


— 


'O co 1 
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uke fire altogether; and daube Sope u 

them quite 3 the mouth of poem | 
of them open to give fire thereto , for the 
firſt Racket having burned, will give fire to 
the nextz Rong the Wheele in continuall 
motion, untill they be all ſpent: there may 
be bound fire Lances , to theſe Gerondels, 
either upright, or near, overthwart, which 
will make to appear diverſity of fiery Cir- 
cles; Your care muſt be, to place the Gi- 
rondels at a convenient diſtance, from other 
Fire Works: leſt they ſhould cauſe confuſi- 
on, and ſpoile all your Work. 


Aas 


CH A P. 18. 


How to repreſent divers ſorts of Figures 
in the Aire with Rackets, 


Have taught you to make a report upon 
the head of a Racket, and alſo to place 
golden or ſilver Haire or Rain, or Stars, 
r Fiſgigs, which when you have divers 
Rackets to make for a great Fire-work, let 
one be with a report, the next wich Stars, 
an- 


94 Artißciall Fire. ¶ Horus 
another with Gold HairgzarRain,one wi 
Silver Haire or Rain, — ſtar ane jo £4 
the Racker it gppeagert Fee Rain but being 
afide hand its Golden fuer klare and 
15 tlie Head vf another Rackes place the 
Filgigs, Which when the Racket is ſpene will 
firſt appear like ſo many Stars after theyare 
ended, they will ſhewlike Serpents wrig. 
Ting to and ſroʒ and laſtly, givs every one his 


report. 


Ju npreſent a Tree in ile Ayres; 
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I is a rate thing to repreſenta Tree on | 
t Fountain, in the aire, which is made by put: 
Jing many little Rackets upon on great one, 
1 paſſing all the ro ds of the littiè offs thorow 
> | wires,made on purpoſe upon the ſides of the 
great one, or ſome other way, as your ins 
; Fuſtry will diſcover; now if the little ones 
cake fire while the great one is mounting up, 
$ | chey will repreſent a Tree, but if they take 
fire as the great one is deſcending or turn. , 
ing down again towards the ground , then 
they will be like a fountain of fire; if there 
be two or three little Rackets amongſt 
others; that have no rods, they will make 

divers motions comtrary to the reſt, very 


; * 33 the Fiſgigs upon the 
head of a great Racket, you with a ſmall 
| firing tye chem together; 2 foot of line be- 
| tween; when they are on Gre in the Ayre 
vou will ſee very great variety of Figures, 
becauſe as they, wriggle to and fro, they 
Will pull ohe another after them, to the ſpe⸗ 
culatour a great deal of content: it will be 
A pleaſant if you tye them not all together 


hut three or four, which will in the firing of 
7 1 1 3 F * them 
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chem, be e me 2 reſt, with 
great variety. | 
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How to make Fire-lances. 


"He u of theſe Pee dick te! 
quired in all great Fire- Works, and ö 


Il taught you before to uſe them in 
the Fire-M heels; the manner of their ma- 
is thus, you muſt make 9 if 
6415 s juſt like the caſes for Rackets: one ti 
theſe for a need may be made af 2 
and glued as they are a rouling of them, | } 
if for great ones; but it is beſtro make little } © 
ones 17 r the caſe being provided, let || © 
them be filled with the dry.compoſition for 2 
Stars; in the thirteenth Chapter of this || © 
Book: prime them with wet Gunpowder; . t 
the lower end of the caſe is ſtopped with a t 
iece of wood, to the end they may be nai- 
wy and ſtuck, when and where, they * 
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beedclilong, ur of the Cartouch. 0 
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How to make a Racket, which fiving it out 
Fur hand, ſhall cintiguall) be in 
4 Gitatian, either o the earth, — 


* F* 4 * 
141 2 * & * 


TILE f 3 
LT biepired : Ricker wich fre. 
E pore d the head, ſuch as Traughr 

| you firft to make, tye it to a bladder, 
ſo that the end of the Racket may com td 
the mouth of the ſaid bladder, and binde 
it over very ſtrongly , then firing it out of 
your hand, caft it away from you, it matters 
not which way, ſo it wil come to the ground; 
there by rea ſon of the bladder it cannot ſtay, 
but preſently rebounds upwatds, moving 
to and fro, untill all be ſpent; there is ano- 
cher ſort, and that is a ſmallRac ket, put into a 
bladder, and fo blown up round about it, and 
tyed about the neck thereof. whichwill have 
dcligheful) motions. 
ey 8 Chap: 
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be uſed, the wood b/ ing about three fingers 
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; CHAP. 21, 


The manner how to make Balloons 
Far the Mortar-peece, 


FE. „ you mnſt provice 2 wooden 


* 
s 


rowler, twice fo long as in diameter, 


you muſt have it of ſuch bigneſſe as 
yau deſire to 1 55 the inſide of your Bal, 
loon, upon which royler let there be touled 


ſo many paſtebords as you ſhall think ſuffi- Þ 
cient for ſtrength, being well glued together: 


then choak this Cartouch at the one end 
1:aving a little hole for a port-fire, as ſhall 
follow, and glue it in, this port-fire ſhall be 
made juſt like a Racket , of the bigneſle of 
the hole you leave open for it, and filled 
with compoſition for Rackets of that ſize, 
not pricking it with a bodkin, as you are 
taught to ptick other Rackets, and to know 
of what length the port · fire ought to be is 
will not be amiſſe to try one Balloon filled 
with earth, and your port · fire faſined there. 

6 unto 
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| unto:Now to fill che Balloon, place all your 
* | Serpents within it, together with Stars,Rac- 
f kets and Crackers, in ſuch a convenient man- 
| ner that there may be very little void room, 
| within the Cartouch: it being thus filled, 
put in as much powder duſt as you can, that 
I may run every where thorow the chinks, 
I berween the Serpents , Rackets, and Stars, 
chat they may all fire; and that the ſaid 
powder duſt may break the Balloon : theſe 
g2 things 


6 | 200 art ificiall 7 Ke. el 2 my 


things being thus diſpoſed choak upthe o 
there end clole, and charge it in the mortar, 
as I have taught you to do the canvas Gra- 
nado and you may ſhoot it when you pleaſe, 

Such Billoons I have at this preſent, and 
doe aſture the Reader, that this deſcriptioni is 
in every part proved and practiſed by my 
ſelf; ro the knowledge of divers ſpcQators, 
who have ſecn che le expe rimented: I do al- 
ſo ſignifi. td the ingenious Reader, that it is 
not good to uſe ſo many ingredient (in Fire- 
works) as the Ax cient, por 0 cw as {ome 


Modcry, 
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CHAP. 22. 


A mcſj precious n gurut for ary burying. 2 


Ecauſc that divets men in their pri- 
Qiſing Fire- worke, ogerime or other 
chance to be burned by them, and 
alſo eb bloy ing g up of Gunpou der.r ma- 
ny ate burnẽ d in the face, or elſwhereʒ l w. 
17 on fuch ſalves which I have cored 
roy le. t wichall, having them out of Ma- 
ter 


oY 
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ted them upon my lelf 40 0 
ben! | was burned; HE TIDE 2 
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Then ſer the 25 three or to 


broad;after which it muſt be = ns 


ning water,to take away the ſaltiſh nature; 
and alſo to cleanſe it whitezthen melt it, and 
keep it for your uſe. 


dane 


Otherwiſe. 


11 white of an Egg, and freſh butter 
being mingled together, and well 
beaten into an ointment; is excellent. 


Ano- 


— 


Another ſort moſt excellent, : 
T* a ſtone of quick- Lime, and let it 


diſſolve in clear water, and when the 


water is ſetled, pour it gently out 
from the Linie, thorow a linnen c een, then 


_ nach {aller oyl(a3 you take water) to- 
je ,ahd beating it all to an oyl, you ſhall 
Have thoftexcellentUnyguent for all manner 


of datning. 
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ng Phage _ e N 
ac Fn Crown in Fleet ret, between 
the two Temple · Gates. 
11 4 e ihe darch e 
AN EZaA 4 ecorals in ehe Tower of L. 
| 4 from the rej Hb, Edward eee. 
King Richard the 1 1 of all t . holden in 
each e „ and the. ſeveral As in every Parliament; 
Collected b ir Robert cotton, Knight and Barone. 
EXOBSIZ ITI= TE Q B, or ,n of the 
le Apoſtles Creed, in ſeveral Sermons, by William NMicholſan 
now Lord Biſhop of G/ouceſter, 
N Davids Harp * and tuned, or an Anal ylis of the 
It book of Pfalms; by William Nicholas now | Lord Biſhop of 


n loaceſter. 
The Anion of Honor; containing the 2 of the Nobilicy of 
Engtand,with the Armes of the Lin phy Fa Gewlemen ;, by 


| n Tork, 


Quarro's... . 

A Bible of 3 very fairlar e Roman Letter. 4? 

| Man become Guilty , ort Corruption of Nature by Sin 
written originally in French by Jobn Francis Senault, and 
pur into Engliſh by Henry Earl of Monmouth. 

Au Applloꝶy in the Defence of the!Chyrch of xagland, in An- 
ſwer to the 4dmonitory Lettergby William Nichol #, now Lord 
Biſhop of Glouceſter. 

TheReading of chat Famous and learnedGenelgmanRober 

' Callis Eſquire » Sergeant at Law, upon the Statute of Sewers. 

The Reſult of Falſe Principles, or Error convicted m its onn 
evidence , written by Laurence Womach, D. . 

Vienna and Paris, a Romance. 

The poſing of the Bight Pacrs of Speech, , 
Large QQavo's 

Mathematical] rl. or 8 Colleſtioa of Gindey Prg=- 
blemes out of ancient Philoſophers ; illuſtrated with divert 
Braſſe Figures , by William Quehtred, 

- D Amour » or the Prince of Love, with a Colle. 

on offeyera} Foyer Songs and Poems. 

The bg, ufc, aud . Angus Bl 


Way 


- 
2 


Me 8 e 


dee his ideen is A 14 

= — „ hne Sue ent OE thematic 
— Painted to the Ie, by Dr EE 
Lazarillo de Torma, „or the Hiſtor) of 5 witty Spaniard, 

tranſſited out ot 8 +, 4 

"The Garden 47 r an accurate diſcriprion of all E166. 

ers and Fruits As Fing m Engllind”, in two paits; 'by Sic 


Hugh Plat FUR : 

Aettors, by ys 1 G : kind of meteors,” 23 
well Ficry 46 att 4nd duby by William Filts 
Doctor 1 Din Hit. 1 


Mori æ — . 8 or che praife of Folly, writren origin y in 
Latin, by beſ. Eraſmus of Roterdam, an trauſlated inty Eng · 
MK by Fob 0 80 Gent. 
Fon Rogalf of 'the'Holy Schiptart*,* or dw Cotcordunte of the | 
Heike heads ofScriprure complaced, the 3 d. edition, by J. H. 
— — . 205 Grammaricdlly e Py John 3 


, Twelves a 
Sobtar Devot ioas, or the Mount of Olives , by Hew'y Vaughan. 
Silarift , wich an excellent difeuMt'sf the bleficd 1 ſtate of | 
Man in Glory, by Aufehne Arch E thbp of Canterbury. 7 
; — fue Fino, ot Poems without e Rowland | 
Wathing 
The Rights the People canceining [mpofitions, 'Stared 
* An A güment, by a late cminent judge of this Na 


eee PN wes 5 


u Tragegy. 
Rint, me no King oy Beaumont th F rerchr; 


1 the Moore of Venict 
The Mevchant of Venice. "Foy Shack pear 


The wedding 
3 \ The eiarbfull Sera. Loren 8555 3 
ye Hollander. | 8 

f The Strange Diſcovery, 
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